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MONOCLONAL ANTIBODIES AGAINST HUMAN COLON 
CARCINOMA -ASSOCIATED ANTIGENS AND OSES THOJtfOR 

This application is . continuation-in-part of U.S. application 
Serial No. 08/159,836 fll.d November 30. 1993. vhlch i. a continuation- in-'p.rt 
of U.S. application Serial No. 08/117.430. filed September 7. 1993, now 
abandoned, which l» a continuation-in-part of U.S. application Serial 
No. 07/670,816. filed March 18. 1991. now abandoned, which 1, a continuation- 
in-part of U.S application Serial No. 07/176.337. fll.d March 31. 1988. now 
abandoned, 

background nf the TTTflTTCC 

Field Of the TnvnMrm 

This invention, in the field of iaminology and medicine, relate, to 
new hybrldoma lines and the monoclonal antibodie. (»Ab.) they .ecr.t. which are 
•pecific for clinically defined colon carcinoma- associated antigen.. The Maba 
«r. uaeful in_vlvo. for immunodetection and immunotherapy of colon carcinoma ., 
well a* for the detection and purification of colon carcinoaa-aaaoclated 
antigens . 



Description of th« R*/>.lerro»n^ ^ n 



During the process of oncogenesis, a number of cell-surface 
molecule, or markers appear'on cells. Such tumor-related markers include 
oncof.toprotelna. neo- glycoprotein. . .phlngoilpids. and modification, of 
exi.ting .urf.ee protein.. Such new or altered .tructure. are often ahed fro. 
the tumor cell .urfae. and appear in the serum or In other biological fluids. 
The detection of any of these substance, or "tumor marker.- ..rve. as the basis 
for diagnosing or monitoring the progrea. of neoplastic disease. 

Early animal .tudie. demonstrated that, among the.e tumor markers, 
a aub««c of tumor membrane protein or glycoprotein antigens were immunogenic.' 
Upon appropriate re Introduction into th. tumor-bearing hoat. typically after 
surgical removal of the prlaary tumor, such antigen, could effectively block 
the establishment of new tumor growth. 
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An Attempt to use similarly derived tumor -Associated anclgens In 
humans was made by Holllnshead and Stewart using a relatively purified membrane 
preparation In pAtients with lung cancer (Stewart, T.H.M. ft al . . Ann. H.Y. 
ft fi fl d Scl. 222:436 (1976)). Th«9e studies were later expanded to include 
patient* with melanoma and colon carcinoma, wherein different pooled , allogeneic 
tuaor preparations were administered In combination with complete Freund's 
adjuvant (Holllnshead, A.C. et al. . Cancer 42:1387 (1982); Holllnshead, A.C. n 

aJ_. Cancel ii:480 (1985)). 

The use of Freund's adjuvant was based on observAtions that normal 
tissue antigens with this adjuvAnt produced severe autoimmune responses in 
AnimAl recipients, whereas in the absence of this adjuvant, no adverse 
reACtions were seen. The Adjuvant was thought to promote Antigen processing by 
host macrophages as well as prolong the stimulatory action of the antigen at 
the site of Its deposition (see, for example, &oltt, I., Essential Imvnology.. 
6th Ed., Blackwall Scientific Publications. Oxford (1988)). 

The above observations served as the basis for early clinical 
trials using specific human tumor membrane proteins and glycoproteins as tuaor 
•vaccines." Various of the tumor- associAted Antigens which hAd been isolAted 
and chArACterlied could prolong survivAl And, in some cAses, produce regression 
of metAstatic diseese. 

With the Advent of monoclonal antibody (aAb) technology, It has 
become possible to obtain pure antibody populations which permit better 
purification and characteriiAtion of the various tuaor mArkers And tuaor- 
AssociAted antigens that are useful for imaunodi Agnosia or Immunotherapy. Hany 
AAbs have been described that hAvs varying degrees of selectivity for tumor 
antigens (versus normal cell surface markers); some of these tumor antigens are 
broadly represented across several or many tuaor types, whereas others appear 
to be truly tumor-speclf ic . A number of these aAb-tuaor antigen systems are 
described below. 

Herlyn «c al . . Pr» c n«tl. Acad. Scl. USA 76:1438 (1979), discloses 
two mAbs obtained by imnunizing mice with human colorectal carcinoma (CRC) 
calls. Tha aAbs have selective reactivity with human CRC cells. One mAb, 
1083-17 (the forerunner of 17-1A). is now known to react with a 41 kDa 
glycoprotein (see below). 

Herlyn at al. . .T CMn Immunol. 2:135 (1982), described the 
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detection of a circulating colorectal carcinoma (CRC) -associated antigen by a 
mAb developed against a membrane antigen of the SW116 cell line. MAbs 19*9 and 
52a, which recognize a nonosialoganglioside antigen (Magnani, J. L. et al. 
Science 2^2 :55 (1981)), reacted with cells of 8 of 12 CRC lines as well as with 
the cells of one gastric carcinoma and one pancreatic carcinoaa. MAb C^ia * 
reacted with four of six CRC cultures and with gastric tuaor cells. The 
binding of mAbs 19*9 and 52a to tuaor cells was inhibited by a CRC patient's 
serum. However, CRC sera inhibited binding less frequently than did sera from 
patients with pancreatic or gastric tumors. 

Cirardet *t al. . J Tmnunol . 136:1697*1503 (1986), disclosed mAbs 
against human colon carcinomas. The L-Dl mAb reacted with a 41 kDa 
glycoprotein, believed to be the same antigen as that defined by mAb 1083-17-lA 
(Herlyn et al. . 1979 r supra ^ . The L-C5 ttAb precipitated proteins having 
molecular weights of 43, 45, 47 and 53 kDa from LoVo colon carcinoma cells. L- 
Dl did react with cervical carcinoma lines, while L-C5 reacted with breast 
carcinoma lines. Their binding to pancreatic carcinomas was not examined. 

Creiner et al. . ficj^ejicjt £21:895-898 (19B7), discloses mAb 06.2 
which reacts with a 90 kDa glycoprotein allegedly found in 75-80X of breast 
carcinomas and more than 901 of colon carcinomas, 

Sakamoto et al . . U.S. Patent 4,579,827 (4/1/86), discloses a number 
of mAbs said to be useful for diagnosing or treating human colon cancer by a 
number of different approaches. None of these mAbs is shown to react with a 
human colon carcinoma-associated antigen that is a protein of either 61 or 72 
kDa molecular weight, distinguishing these antibodies from the antibodies of 
the present invention (described below). Furthermore, none of the Sakamoto 
mAbs have the degree of colon tumor specificity of the mAbs disclosed in the 
present application. 

Oelaloye eJLAl*.. J. Clin. Invest. 12:301 (1986). discloses the use 
of a mAb specific for carclnoembryonlc antigen (CEA) to detect colorectal 
carcinoma in vivo using 12 ^I -labelled fragments and emission computerized 
tomography. The mAb described bears no relation to the mAbs of the present 
invention. 

Douillard a£_aL.. HvbrldomA $. Siiapl_l:S139 (1986), describes mAb 
17 -1A and its cytotoxic properties to gastrointestinal adenocarcinomas in 
vitro . 17-1A was used with some degree of success in immunotherapy trials. 
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This mAb is said to recognize a 38-41 kDa protein and has a broad range of 
reactivity and lack of colon tumor specificity, clearly distinguishing it from 
the antibodies of the present invention. 

Scannon iLAi^., U.S. Patent 4,590,071 (5/20/86), discloses mAbs 
5 specific for melanoma antigens conjugated to toxic proteins such as rlcin A 

chain and the vise of these compositions to treat melanoma. There is no 
disclosure directed to colon tunor antigens or antibodies and their uses. 

The relatively pure antigen preparation containing the immunogenic 
colon carcinoma membrane antigens to which the mAbs of the present invention 
10 are directed was originally described by Hollinshead et al . . Science 177:887* 

889 (1972), 

The clinical evaluation of the above antigen preparation, including 
a description of its immunogenic ity and potential for enhancing patient 
survival through stimulation of specific active immunity, was described by 

15 Hollinshead ec al . . 1985, supra . 

Tht work of the present inventors leading to the present invention 
is briefly described in an abstract by Tsang et al. . "Monoclonal Antibodies to 
Human Colon Carcinoma Associated Antigens," Intl. Sytop. Biotech, in Clin. Hed. , 
Rome, Italy, April 13-15. 1987. This reference was made available to the 

20 public less than one year before the filing of the ultimate parent application 

(U.S. Serial No. 07/176,337) for the present application. 

SUMMARY OP THE TOTgOTTOW 

The present inventors have produced murine mAbs And mouse -human 
chimeric antibodies specific for colon carcinoma- associated antigens which 

25 were known to be immunogenic in humans. These antigens, Isolated in the 

inventors' laboratory, *re unique among the previously described colon cancer 
antigens in that (1) the epitopes recognised by the mAbs are of the protein and 
not the Carbohydrate component of tumor- associated glycoproteins; (2) the 
antigens are not expressed in normal tissues; (3) the antigens are tumor- 

30 specific, being present in malignancies of colon, breast, and ovarian cancer; 

(4) the antigens are immunogenic in humans, having the capability of enhancing 
host anti-tumor immunity by both cellular as well as humoral responses, thus 
improving survival in cancer patients; and (5) the immunogenicity in humans is 



wo 9*msu 



PCTOJS95/11554 



specific, in that only colon, breast and ovarian cancer patients, but noc 
patients with other forms of cancer, shov evidence of specific in vivo or Jjj 
vitro immunological reactivity to the antigens. 

The mAbs and chimeric antibodies of the present invention are 
5 useful for diagnosis or therapy of colon, breast, and ovarian carcinoma, for 

exaaple by imaging metastatic moors, by delivering cytotoxic agents to the 
tuaora, and by activating host effector mechanism* auch as antibody- dependent 
cellular cytotoxicity (ADCC) or complement dependent cytotoxicity (CDC) to 
directly kill tumor cells. 

10 The present invention is thus directed to a monoclonal antibody 

specific for a human colon care inoma*assoc laced protein antigen wherein che 
antigen is specifically immunogenic in humans, and che antigen is not 
detectable on normal human tissues or on human carcinoma cells other than 
colon, breast and ovarian carcinoma cells. Also included are antigen-binding 

15 fragments or derivatives of the antibody. 

The present invention is also directed to a chimeric antibody specific 
for a human colon carcinoma-associated protein antigen wherein the antigen is 
not datectable on normal human tissues or on human carcinoma cell3 other than 
colon carcinoma cells. 

20 In one embodiment, the antibody is specific for a CCAA which is a 

protein having a molecular weight of about 61 kilodaltons. In another 
embodiment, the antibody is specific for a CCAA which is a protein having a 
molecular weight of about 72 kilodaltons. In a preferred embodiment, the 
antibody is the mouse monoclonal antibody 33.28 or 31.1 or an antibody which 

25 binds specifically to the same colon carcinoma -associated epitope as that bound 

by 33.28 or 31.1. In another preferred embodiment, the antibody is a 
Bouaa/huaan chimeric antibody Chi #1 that binds specifically to the sane colon 
carcinoma-associated epitope as that bound by 31.1. 

The present invention is also directed to the above antibody 

30 immobilized on a solid phase. 

The present invention includes the above antibody detectably 
labelled, for example, with a radlolabel. 

In additional embodiments, the above antibody is conjugated to a 
cytotoxic radionuclide, a cytotoxic drug, or a cytotoxic protein. 

35 In yet another embodiment, the present invention is directed to 
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monoclonal antibodies against the above antibodies, i.e.. second generation 
monoclonal antibodies. 

In a further embodiment, the present invention is directed to chird 
generation monoclonal antibodies, i.e., monoclonal antibodies directed against 
the above second generation monoclonal antibodies. 

The present invention is also directed to the above -discussed colon 
carcinoma- associated antigens which are unique in that (i) the epitopes 

recognized by the mAbs are of the protein and not the carbohydrate component of 
tumor -associated glycoproteins; (2) the antigens are not expressed in normal 
tissues; (3) the antigens are tumor* spec i fic , being present in the 
malignancies of colon, breast and ovarian cancer; (4) the antigens are 
immunogenic in humans, having the capability of enhancing host anti-tumor 
immunity, thus improving survival in cancer patients; and (5) the 
immunogenic ity in humans is specific, in that only colon, breast and ovarian 
cancer patients, but not patients vlth other forms of cancer, show evidence of 
specific in vivo or in vitro immunological reactivity to the antigens. 

To date, all other purified antigens that have been used have 
failed to elicit both a cellular and a humoral response. 

The present invention also provides a pharmaceutical composition 
useful for the Immunotherapy of colon, breast and ovarian cancer comprising an 
antibody, fragment or derivative, as above, conjugated to a cytotoxic 
radionuclide, a cytotoxic drug, or a cytotoxic protein, in a suitable 
exclplenc. 

The present invention includes an immunoassay method for detecting 
in a sample a colon carcinoma-associated antigen capable of binding to the 
33.28 or 31.1 murine monoclonal antibody or Chi tfi. comprising: 

(a) contacting the sample vlth an antibody described above; and 

(b) detecting the antigen by detecting the binding of the 
antibody. 

In another embodiment, the invention provides an imaging method for 
detecting a colon carcinoma -associated antigen in a subject, comprising: 

(a) contacting the detectabiy labelled antibody as described 
above vlth the subject; and 

(b) detecting the antigen. 

The present invention also includes a method of killing cells 
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carrying a colon carcinoma-associated antigen, comprising: 

(a) delivering to the cells an antibody « above, and a cytotoxic 
effector agent; and 

(b) allowing the killing to occur. 

The effector agent may be complement, or effector cells active in ADCC. 
Alternatively, antibodies labelled conjugated vith a cytotoxic radionuclide, 
drug or protein may be used directly. 

The preaent invention is further directed to a method of treating a 
subject suspected of having a colon, breast and ovarian carcinoma bearing an 
antigen which is capable of binding to the 33.28 or 31.1 monoclonal antibody, 
or Chi n chimeric antibody comprising administering to the subject an 
effective dose of a pharmaceutical composition as described above. 

Also provided is a method for producing an immunogenic composition 
useful for clinical immunotherapy of colon, breast, and ovarian carcinoma, 
comprising: 

(a) preparing * membrane extract of a tumor or cell line bearing 
an antigen which is capable of binding to the 33.28 or 31.1 
monoclonal antibody or Chi #1 tntibody; and 

(b) isolating the antigen by affinity purification using an 
antibody as described above, 

thereby producing the immunogenic composition. 

In another embodiment, the present invention is directed to the use 
of the above antigen to produce a vaccine. 

The present invention also includes a method of detecting and 
diagnosing colon, breast and ovarian cancer by staining monoclonal antibody or 
chimeric antibody bound to the above. described human colon carcinoma-associated 
antigen. 

In another embodiment, the present invention includes a kit for 
selectively characterizing colon, breast, and ovarian carcinomas. 

BilCT Dta^ Tr7 I9H frf the mv^Qti 

Figure 1 is a tracing showing an HPLC elution profile of the 
Hollinaheed "vaccine," a partially purified preparation of colon carcinoma cell 
membranes. 
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Figure 2 is a tracing shoving an HPLC elution profile of the colon 
carcinoma-associated antigen obteined by affinity purification of the material 
contained in peak 4 of Figure 1. 

Figure 3 is a graph showing the biodistribution of mAb 31.1 in nude 
mice bearing a xenografted human tumor, LS-174T. 

Figure 4 is a graph showing the biodistribution of mAb 33.28 in 
nude mice bearing a xenografted human tumor, LS-174T. 

ngscmwiON or thi fretp^d gKBODiKrwrs 

The present invention provides antibodies, including monoclonal and 
chimeric antibodies, that are specific for, and capable of binding to, 
immunogenic human colon carcinoma-associated antigens (CCAA) which ere protein 
in nature. These antibodies are useful for diagnostic and therapeutic purposes 
in subjects having or developing colon, breast or ovarian carcinoma. 

The present invention provides not only mouse mAbs, but also 
chimeric antibodies which are constructed from mouse V regions derived from the 
mAbs of the present invention. Thus, the chimeric antibodies maintain the 
ability to recognize the same CCAA epitopes as the mAbs. 

The term "epitope* refers to that portion of any molecule capable 
of being recognized by, and bound by, an antibody. In general, epitopes 
consist of chemically active surface groupings of molecules, for example, amino 
acids or sugar side chains, and have specific three-dimensional structural 
characteristics as well as .specific charge characteristics, the epitopes of 
interest for the present invention are epitopes comprising amino acids. 

An "antigen" is a molecule or a portion of a molecule capable of 
being bound by an antibody which is additionally capable of inducing an animal 
to produce an antibody capable of binding to an epitope of that antigen. An 
antigen may have one or more than one epitope. The specific reaction referred 
to above* is meant to indicate that the antigen will react, in a highly 
selective manner, with its corresponding antibody and not with the multitude of 
other antibodies which may be evoked by other antigens. 

The term 'antibody- is meant to include both intact immunoglobulin 
molecules as well as fragments and derivatives thereof, such as, for example, 
Fab, Fab', F(ab') 2 and Fv. which are capable of binding antigen. These 
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fragments lack the Fc fragment of intact antibody, clear more rapidly from the 
circulation, and nay have less non-specific tissue binding than an intact 
antibody (Vahl u_aj^, ;, p M j, M cd, 24:316-325 (1983)). These fragments are 
produced from intact antibodies using methods well known in the art, for 
exaapla by proteolytic cleavage with enzymes such as papain (to produce Fab " 
fragments) or pepsin (to produce F(ab') 2 fragments), 

A -derivative" of an antibody contains additional cheaical moieties 
noc normally a part of the protein. Covaient aodif ications of the protein are 
included within the scope of this invention. Such modifications aay be 
introduced into the molecule by reacting targeted aalno acid residues of the 
antibody with an organic derivatizlng agent that is capable of reacting with 
selected side chains or terminal residues. For example, derivatizetion with 
bifunctional agents, well-known in the art, is useful for cross-linking the 
antibody or fragment to a wecer- insoluble support matrix or to other 
macromolecular carriers. 

By "vaccine" is meant an agent used to stimulate the imaune system 
of a living organism so chat imnunologlcal protection against future harm 
caused by an infectious agent is provided. Administration of a vaccine 
contemplated by the present invention to the patient may be by any known or 
standard techniques. These include oral ingestion, intestinal intubation, or 
broncho-nasal spraying. Other methods of administration ( such as intravenous 
injection, that allow the carrier microbe to reach the hunan or animal's 
bloodstream may be acceptable when the carrier microbe is unable to reproduce. 

The antibodies -gf the present invention are novel In th*t they are 
the first known mAbs and chimeric antibody specific for CCAA wherein the tumor 
antigens are known to be immunogenic in humans. That is, the antigens 
recognized by the antibodies of the present invention induce an immune response 
in patients with colon, breast, and ovarian cancer, but not in other 
individuals, such *s patients with other types of cancer. The immunogenic ity 
of theae antigens is expressed chiefly as cell-mediated immunity, measurable 
either by assay of delayed cutaneous hypersensitivity In vivo ("skin tests") , 
or by various In vitro, assays of specific lymphocyte reactivity, such as 
lymphocyte proliferation or lymphocyte migration inhibition assays. For 
general principles of imaunogenicity and description of various assays of 
specific immunological reactivity, see: Roitt. I. ( Eisentl.l l-um,in p 6th 
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Ed., Blackwell Scientific Publications, Oxford (1988); Roitt, I. eg, flL , 
lamunology . C.V. Mosby Co., St. Louis, MO (1985); Klein, J . , Immwlo g V . 
Blackwell Scientific Publications, Inc., Cambridge, MA (1990); Klein, J. ( 
Tmrninologv: Th* Science ?f S«l f -Monself Discrimination. John Uiley & Sons, New 
York. NY (1982); Peterson. P.Y. , Textbook of Imnunoo ethology. Grune *nd 
Stratton. New York, (1986), which art hereby incorporated by reference. 

In a preferred embodiment, the antibody of the present invention is 
a murine oAb designated 33.28, In another preferred embodiment, the antibody 
is a murine mAb designated 31.1. In yet enother embodiment the antibody is a 
chimeric antibody which recognizes an epitope recognized by 33.28. In another 
embodiment, the antibody is a chimeric antibody which recognizes an epitope 

recognized by 31.1. 

The chimeric antibodies of the invention comprise individual 
chimeric heavy (H) and light (L) immunoglobulin chains. The chimeric H chain 
comprises an antigen-binding region derived from the H chain of a non-human 
antibody specific for the epitope recognized by 33.28 or 31.1, which is linked 
to at least a portion of a human H chain C region (C H ) . 

A preferred chimeric L chain comprises an antigen-binding region 
derived from the I chain of either the 33.28 or 31.1 mAb, linked to ac least a 
portion of a human L chain C region (C L ) . 

Alternatively, a preferred chimeric H chain comprises an antigen - 
binding region derived from the L chain of either the 33.28 or 31.1 mAb. linked 
to at least a portion of a human L chain C region (c a ) . 

As used hereini .the term "antigen-binding region" refers to that 
portion of an antibody molecule which contains the amino acid residues that 
interact with an antigen and confer on the antibody its specificity and 
affinity for the antigen. The antibody region includes the "framework" amino 
acid residues necessary to maintain the proper conformation of the antigen- 
binding residues. 

As used herein, the term "chimeric antibody* includes monovalent, 
divalent or polyvalent immunoglobulins. A monovalent chimeric antibody is a 
dlmer (HL) fcfneed by a chimeric H chain associated through disulfide bridges 
with a chimeric L chain. A divalent chimeric antibody is tetramer (H 2 4> 
formed by two HL dimers associated through at least one disulfide bridge. A 
polyvalent chimeric antibody can also be produced, for example, by employing a 
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C H region thtt aggregates (e.g.. froa an IgM H chain, or u chain) . 

The invention also provides for "derivatives" of the aonoclonal or 
chimeric antibodies, which term includes Chose proteins encoded by cruncated or 
■odlfied genes to yield molecular species functionally reseabiing the 
iaaunoglobulin fragaents. The aodif icatlons include, but are not Halted *to. 
addition of genetic sequences coding for cytotoxic proteins such as plant and 
bacterial toxins. The fragaents and derivatives can be produced froa 
prokaryotlc or eukaryoclc hosts, as described herein by recoablnant aeans. 
Alternatively, the fragaents and derivatives aay be produced by cheaical aeans. 
such as proteolytic cleavage of intact iaaunoglobulin molecules, or other 
cheaicai aodif icaclons or derivatizations known in the art. Such derlvatized 
aoieties may iaprov. the solubility, absorption, biological half- life, and the 
like. The aoieties aay alternatively ellalnate or attenuate any undesirable 
side effect of the antibody protein. Moieties capable of aediatlng such 
effects are disclosed, for exaaple, in Reiner,', P^rmac^-i ffr1pnfn 
16th ed. f Hack Publishing Co. , Eascon, PA (1980). 

Antibodies, fragaents or derivatives having chiaeric H chains and L 
chains of the saae or different V region binding specificity can be prepared by 
appropriate association of the individual polypeptide chains, as taught, for 
exaapia by Sears ££_a1^, Proc. Watl . Acad. < g < hsa 22:353-357 (1975). With 
this approach, hosts expressing chiaeric H chains (or their derivatives) are 
separately cultured froa hosts expressing chiaeric L chains (or their 
derivatives) and the Iaaunoglobulin chains are separately recovered and then 
associated. Alternatively, .the hosts can be co-culcured and the chains allowed 
to associate spontaneously in the culture aediua. followed by recovery of the 
asseabled iaaunoglobulin. fragment or derivative. 

Murine hybridomas which produce aAb specific for CCAA. such as the 
33.2* and 31.1 aAba of the present invention, are foraed by the fusion of a 
aouae fusion partner cell, such as SP2/0. and spleen cells froa alee iaaunized 
against the CCAA. 

Mice aay be iaaunized with crude or seal-purified preparations 
containing the antigens of interest, such as. for exaaple. the Hollinshead 
•vaccine," which is a partially purified aeabrane preparation of colon- 
carcinoaa cell, (Hollinshead et ttl.. mubia) . To iaaunize the alee, a variety 
of different conventional protocols aay be followed. For exaaple. alee aay 
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receive primary 4nd boosting Immunizations of Antigenic preparations. 

The cell fusions arc accomplished by standard procedures veil known 
to those skilled in the field of immunology (Kohler and Hilstein, Nature 
2ifc:495-497 (1975) and U.S. Patent No. 4,376,110; Hartlow, E. ec al. siifiia; 
Campbell, A. , 'Monoclonal Antibody Technology," In: Laboratory Techniques In 
Biochemistry and Molec ular Blolorv. Volume 13 (Burdon. R. , Ct al , , tds.), 
Elsevier, Amsterdam (1984); Kennett et al. . Monoclonal Antibodies (Kennett 
al. . eds. pp. 365-367, Plenum Praia. NY. 1980); de St. Croth. S.F.. et al . J_ 
Tmunol. Math. 2i:l-21 (1980); Galfre. C. fll, . HcttTCflS Enzygol ■ 21^'^ 

(1981); Coding, J.V. 1987, Monoclonal Antlbodlas: Principles and Practice. 2nd 

ad. Academic Press, London. 1987). 

Fusion partner cell lines and methods for fusing and selecting 
hybridotnas and screening for mAbs are well known in the art (Hartlov, E. ££ 
al. . sunra : Kawamoto. T. *t al. . tilth. ElttWl, 121:266-277 (1986); Kearney. 
J.F. et al. . J Immunol. 123:1548-1550 (1979); Kilmartin. J.V. et al J, CfilL 
Biol. £1:576-582 (1982); Kohler, C. at al.. EVT, J, Immunol, i:292-295 (1976); 
Lane, D.P. at al. . T T-minol Math. 47:303007 (1981); Mueller. U.U. e t fll,. 
J Immunol. Meth. 87:193-196 (1986); Pontecorvo, G. , SvlMtlC Ctll CCDCE. 1:397- 
400 (1975); Shero. J., £C_aL., Proc. Natl. Acad. Scl. USA 76:1420-1424 (1979); 
Shulman, M. et al. . Kajaii* 276:269-270 (1978); Springer, T.A. (ad), HVvEKIofflfl 
Technology In the Bio sciences and Medicine. Plenum Press, New York, 1985; and 
Taggart, R.T. et al. . Science 212:1228-1230 (1982)). 

The mAba of the present invention may be produced in large 
quantities by Injecting hybridona cells secreting the antibody into the 
peritoneal cavity of mice and, after appropriate time, harvesting the ascites 
fluid which contains a high titer of the oAb, and Isolating the mAb therefrom. 
Alternatively, the aAbs may be produced by culturing hybridoaa cells jn vitro, 
and isolating the accreted mAb from the cell culture medium. 

Human genaa which encode the C regions of the chimeric antibodies 
of the present Invention are derived from cells which express, and preferably, 
produce, human Immunoglobulin* . The humsn C H region can be derived fro?i any of 
the known claases or iaotypes of human H chains, including gamma, $i, a,* d or «. 
Since the H chain Isotype Is responsible for the various effector function* of 
an antibody, the choice of C H region will be guided by the desired effector 
functions, auch as complement fixation, or activity In antibody- dependent 
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cellular cytotoxicity (ADCC). Preferably, the C H region is derived from gamma 
1 (IgCl), gamma 3 (IgC3) ( gamma 4 (IgC<0, and a (IgM). 

The human C L region can be derived froo either human L chain 
isotype, kappa or lambda. 
5 Genes encoding human immunoglobulin C regions are obtained frotf 

human cella by standard cloning techniques (Sambrook, J. et al . . Molecular 

Cloning; A Laboratory Manual, 2nd Edition, Cold Spring Harbor Praia, Cold 

Spring Harbor, NY (1989)). Human C region genes are readily available from 
known clones containing genes representing the two clasaes of L chains and the 

10 five classes of H chains. Chimeric antibody fragments, such as F(ab'>2 and 

Fab, can be prepared by designing a chimeric H chain gene which is 
appropriately truncated. For example, a chimeric gene encoding the H chain 
portion of an F(ab'>2 fragment would include DNA sequences encoding the CH^ 
domain and hinge region of the H chain, followed by a translational stop codon 

15 to yield the truncated molecule. 

Generally, the chimeric antibodies of the present invention are 
produced by cloning DNA segments encoding the H and L chain antigen-binding 
regions of a CCAA-specific antibody, preferably non-human, most preferably 
33.28 or 31.1, and joining these DNA segments to DNA segments encoding human C H 

20 and regions to produce chimeric immunoglobulin- encoding genes. 

Thus , in a preferred embodiment, a fused gene is created which 
comprises a first DNA segment that encodes at least the antigen- binding region 
of non-human origin, such as a functionally rearranged V region with Joining 
(J) segment, linked to a second DNA segment encoding at least a part of a human 

25 C region. This fusion can be accomplished by the polymerase chain reaction, as 

reported by Fernando md. . . Miami Svum. Short Reports 2: 88. 1993. 

The DNA encoding the antibody-binding region may be genomic DNA or 
cDNA. A convenient alternative to the use of chromosomal gene fragments as the 
source of DNA encoding the murine V region antigen -binding segment is the use 

30 of cDNA for the construction of chimeric immunoglobulin genes, as reported by 

Liu (UL. flvg, Add, SCl., VSA M:3439 (1987) and J. Immunoloyv 

122:3521 (1987). which references a£e hereby incorporated by reference. The 
uae of cDNA requires that gene expression elenents appropriate for the host 
cell be combined with the gene in order to achieve synthesis of the desired 

35 protein. The use of cDNA sequences is advantageous over genomic sequences 
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(which contain introns), in chat cDNA sequences can be expressed in bacteria or 
other hosts which lack appropriate RWA* splicing systems. 

Therefore, in an embodiment utilizing cDNA encoding the antibody V 
region, the method of producing the chimeric antibody involves several steps, 
5 outlined below: 

1. Isolation of messenger RNA (mftiA) from the cell line producing the 
monoclonal antibody, cloning and cDNA production therefrom; 

2. Preparation of a full length cDNA library from purified mRNA from 
which the appropriate V region gene segments of the h and H chain 

10 genes can be: (i) identified with appropriate probes, (ii) 

sequenced, and (ill) made compatible with a C gene segment; 

3. Preparation of C region gene segments by cDNA preparation and 
cloning; 

U. Construction of complete H or L chain coding sequences by linkage 
15 of the cloned specific V region gene segments to cloned human C 

region gene, as described above; 
5. Expression and production of chimeric L and H chains in selected 
hosts, including prokaryotic and eukaryotlc ceils. 
One common feature of all immunoglobulin H and L chain genes and 
20 their encoded mRNAs is the J region. H and L chain J regions have different 

sequences, but a high degree of sequence homology exists (greater than 801) 
among each group, especially near the C region. This homology is exploited in 
this method and consensus sequences of H and L chain J regions may be used to 
design oligonucleotides for. use as primers for introducing useful restriction 
25 sites Into the J region for subsequent linkage of V region segments to human C 

region segments. 

C region cDNA vectors prepared from human cells can be modified by 
site-directed mutagenesis to place a restriction site at the analogous position 
in the human sequence. For example, one can clone the complete human kappa 
chain C (C^) region and the complete human gamma* 1 C region (^^4). In 
this case, the alternative method based upon genomic C region clones as the 
source for C region vectors would not allow these genes to be expressed in 
bacterial systems where enzymes needed to remove intervening sequences are 
absent. Cloned V region segments are excised and ligated to L or H chain C 
region vectors. Alternatively, the human C^ JffmA <1 region can be modified by 
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Introducing * termination codon thereby generating a g ene sequence which 
encodes the H chain porcion of an Fab molecule. The coding sequences with 
linked V and C regions are then transferred into appropriate expression 
vehicles for expression in appropriate hosts, prokaryotie or eukaryotlc. 

Tvo coding DNA sequences are said to be 'operably linked' if the 
linkage results in a continuously translatable sequence without alteration or 
interruption of ch. triplet reading frame A DNA coding sequence 1, operably 
linked to « g.n. expression element if the linkage results in the propr 
function of chat gene expression element to result in expression of the coding 
sequence . 

Expression vehicles Include plasaids or other vectors. Preferred 
«ong these are vehicles carrying a functionally complete human C H or C L chain 
sequence having appropriate restriction sit., engineered so that any V„ or V L 
chain sequence with appropriate cohesive .„d. c . n be easily inserted therein. 
Human C„ or C L chain sequence-containing vehicles thus ,.rv e as intermediates 
for the expression of any desired complete H or L chain in any appropriate 



host 



A chimeric mou.-human antibody will typically be synthesized from 
genes driven by the chromosomal gene promoters native to the mouse H and L 
chain V regions used in the constructs; splicing usually occurs between the 
«pllce donor sic. In the mouse J region and the splice acceptor site preceding 
the human C region and also at the splice region, that occur within the human 
C H region; poiyadenylation and transcription termination occur at native 
chromosomal sites downstream of the human coding regions. 

Gene expression elements useful for the expression of cDNA g.nes 
includa: (a) viral transcription promoter, and their enhancer elements, such 
" the SV40 ..rly promoter (Okayaiw. H. e^. Mol r.li 2:280 (1983)) 

Rous sarcoma virus LTR (Gorman. C. ej^, Proc. Hetl a„a V1 m u .„ 77 
(1982)). and Moloney murine leukemia virus LTR (Gro.schedl. R. et ,1 ^ 
41=885 (1985)); <b) splice regions and poiyadenylation sites such as chose 
derived from th. SV60 late region (Okayaaa et al jjffia) ; and (c) 
poiyadenylation sites such as in SV40 (Okayaaa et .1 supra 1 . 

Isaunogiobulin cDNA genes may be expressed as described by Liu & 
ml*. Jmi, «od Weldla ej^. fiut 51:21 (1987). using as expression elements 
the SV40 early promoter and its enhancer, the mouse immunoglobulin H chain 
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promoter enhancers, SV40 late region mRKA splicing, rabble p-globln intervening 
sequence, immunoglobulin and rabbit f-globin polyadenylation sites, and SV40 
polyadenylation elements. For Immunoglobulin genes comprised of part cDNA, 
part genomic DNA (Whittle et al. ■ Protein Engineering 1:499 (1987)). the 
transcriptional promoter may be human cytomegalovirus (CMV), the promoter 
enhancers derived from CMV and mouse/human immunoglobulin, and aRNA splicing 
and polyadenylation regions derived from the native chromosomal immunoglobulin 
sequences . 

In one embodiment, for expression of cDNA genes in rodent cells, 
the transcriptional promoter is a viral LTR sequence, the transcriptional 
promoter enhancers are either or both the mouse immunoglobulin heavy chain 
enhancer and the viral LTR enhancer, the splice region contains an incron of 
greater than 31 bp, and the polyadenylation and transcription termination 
regions are derived from the native chromosomal sequence corresponding to the 
immunoglobulin chain being synthesized. In other embodiments, cDNA sequences 
encoding other proteins are combined with the above-recited expression elements 
to achieve expression of the proteins in mammalian cells. 

Each fused gene is assembled in, or inserted into, an expression 
vector. Recipient cells capable of expressing the chimeric immunoglobulin 
chain gene product are then transfected singly with a chimeric H or chimeric L 
chain- encoding gene, or are co- transfected with a chimeric H and a chimeric L 
chain gene. The transfected recipient cells are cultured under conditions that 
permit expression of the incorporated genes and the expressed immunoglobulin 
chains or intact antibodies .or fragments are recovered from the culture. In 
one embodiment, the fused genes encoding the chimeric H and L chains, or 
portions thereof, are assembled in separate expression vectors that are then 
used to co*transf«ct a recipient cell. 

Each vector nay contain two selectable genes, a first selectable 
gene designed for selection in a bacterial system and a second selectable g«n* 
designed for selection in a eukaryotic system, wherein each vector has a 
T different pair of genes. This strategy results in vectors which first direct 

i 

' the production, and permit amplification, of the fused genes in a bacterial 
system. Subsequently, the genes so produced and amplified in a bacterial host 
are subsequently used to co-cranafect a eukaryotic cell, and allow selection of 
a co -trans fee ted cell carrying the desired transfected genes. 
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Examples of selectable genes of us* in a bacterial ays ceo art Che 
gene Chat confers resistance to ampicillin and the gene that confers resistance 
to chloramphenicol. Preferred selectable genes for use In eukaryotlc 
trans fee tancs include the xanthine guanine phoaphorlbosyl transferase gene 
5 (designated Qi) and the phosphotransferase gene from Tn5 (designated nto) . 

Selection of cells expressing £&£ 1* based on the fact that the enzyme encoded 
by this gen* utilizes xanthine as a substrate for purine nucleotide synthesis, 
whereas the analogous endogenous enzyme cannot. In a medium containing (1) 
aycophenolic acid, vhich blacks the conversion of lnoslne aonophosphate to 

10 xanthine aonophosphate, and (2) xanthine, only cells expressing the g££ gene 

can survive. The product of the neji blocks the inhibition of protein synthesis 
by the antibiotic C418 and other antibiotics of the neomycin class. 

The two selection procedures can be used simultaneously or 
sequentially to select for the expression of immunoglobulin chain genes 

15 introduced on two different DHA vectors into a eukaryotic cell. It is not 

necessary to include different selectable markers for eukaryotlc cells; an H 
and an L chain vector, each containing the same selectable marker can be co* 
transfected. After selection of the appropriately resistant cells, the 
majority of the clones will contain integrated copies of both H and L chain 

20 vectors. 

Alternatively, the fused genes encoding the chimeric H and L chains 
can be assembled on the same expression vector. 

For transfection of the expression vectors and production of the 
chimeric antibody, the preferred recipient cell line is a myeloma call. 

25 Myeloma cells can synthesize, assemble and secrete immunoglobulins encoded by 

transfected immunoglobulin genes and possess the mechanism for glyeosylation of 
the immunoglobulin. A particularly preferred recipient cell is the 
Ig*non-produeing myeloma cell SP2/0 (ATCC #CRL 8287). SP2/0 cells produce only 
immunoglobulin encoded by the transfected genes. Myeloma cells can be grown in 

30 culture or in the peritoneal cavity of a souse, where secreted immunoglobulin 

can be obtained from ascites fluid. Other suitable recipient cells include 
lymphoid cells such as B lymphocytes of human or non-human origin, hybridoma 
cells of human or non-human origin, or interspecies hecerohybridoaa cells. 

The expression vector carrying a chimeric antibody construct of the 

35 present invention may be introduced into an appropriate host cell by any of a 
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variety of suitable means, including such biochemical means as transformation, 
transaction, conjugation, procoplast fusion, calciua phosphate -precipitation, 
and application with polycations such as diethyl amino* thy 1 (DEAE) dextran, and 
such mechanical means as electroporation, direct microinjection, and 
microprojectile bombardment (Johnston et al. . Science 2^1538 (1988))-. A 
preferred way of introducing DMA into lymphoid cells is by electroporation 
(Potter et al. . Prac Marl. Acid. Set. USA 81:7161 (1984); Yoshikawa, K. & 
a;t. . J pp J Cancer Res. Jl : H22- 1133) . In this procedure, recipient cells are 
subjected to an electric pulse in the presence of the DNA to be Incorporated. 
Typically, after transfection, cells are allowed to recover in complete medium 
for about 2<* hours, and are then seeded in 96-well culture plates in the 
presence of the selective medium. G418 selection is performed using about 0.4 
to 0.8 mg/ml C418, Mycophenollc acid selection utilizes about 6og/ml plus 
about 0.25 mg/ml xanthine. The electroporation cechnlque is expected to yield 
transfection frequencies of about 10" 5 to about 10* 4 for Sp2/0 cells. In the 
protoplast fusion method, lysoxyme is used to strip cell vails from catarrhal 
harboring the recombinant plasmld containing the chimeric antibody gene. The 
resulting spheroplasts are fused with myeloma cells with polyethylene glycol. 

The chimeric immunoglobulin genes of the present Invention can also 
be expressed in nonlymphoid mammalian cells or in other eukaryotic cells, such 
as yeast, or in prokaryotic cells, in particular bacteria. 

Yeast provides substantial advantages for the production of 
immunoglobulin H and L chains. Yeasts carry out post- trans lational peptide 
modifications including glycosylation. A number of recombinant DNA strategies 
now exist which utilize strong promoter sequences and high copy number plasmids 
which can be used for production of the desired proteins in yeast. Yeast 
recognizes leader sequences of cloned mammalian gene products and secretes 
peptides bearing leader sequences (i.e., pre-peptides) (Hlczaan, et al. . li£h 
International Confsranca on Ye ast. Genetics and Molecular Biology. Montpelier, 
Prance, September 13-17, 1982). 

Yeast gene expression systems can be routinely evaluated for the 
levels of production, secretion and the stability of chimeric H and L chain 
proteins and assembled chimeric antibodies. Any of a series of yeast gene 
expression systems incorporacing promoter and termination elements from the 
actively expressed genes coding for glycolytic enzymes produced in large 
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quantities when yeasts are grown in madia rich in glucose can be utilized. 
Known glycolytic genes can also provide very efficient transcription control 
signals. For example, the promoter and tenalnator signals of the 
phosphoglycerate kinase (PCK) gene can be utilized. A number of approaches nay 

5 be taken for evaluating optimal expression plasmids for the expression of 

cloned immunoglobulin cDKAs in yeast (see Glover. D.M. . ed. , DNA Cloning. Vo\ l 
U, pp. 45-66. IRL Press, 1985). 

Bacterial strains may also be utilized as hosts for the production 
of antibody molecules or antibody fragments described by this invention. 

.0 E. coll K12 strains such as E. coli V3110 (ATCC 27325). and other 

enterobacteria such as Salmonella tvohlmurium or Serracla marcaseens and 
various Pseudomonas species may be used. 

Plasmld vectors containing replicon and control sequences which are 
derived from species compatible with a host cell are used in connection with 

.5 these bacterial hosts. The vector carries a replication site, as veil as 

specific genes which are capable of providing phenotypic selection Ln 
transformed cells. A number of approaches may be taken for evaluating the 
expression plasmids for the production of chimeric antibodies or antibody 
ch«lns encoded by the cloned immunoglobulin cONAs in bacteria (see Glover, 

!0 D.M.. ed.. DNA Cloning. Vol. I . IRL Press, 1985). 

Other preferred hosts are mammalian cells, grown ln vitro or ic 
vivo . Mammalian cells provide post* tranalatlonal modifications to 
immunoglobulin protein molecules Including leader peptide removal, folding and 
assembly of H and L chains r.glycosy let ion of the antibody molecules, and 

15 secretion of functional antibody protein. 

Mammalian cells which may be useful as hosts for the production of 
antibody proteins, in addition to the cells of lymphoid origin described above, 
Include cells of fibroblast origin, such as Vero (ATCC CRL 81) or CHO-K1 (ATCC 
CRL 61). 

10 Many vector systems are available for the expression of cloned H 

and L chain genes in nammalian cells (see Glover. D.M. , ed. , DNA Cloning. Vol. 
II. pp. 143-238, I& Press. 1985). Different approaches can be followed to 
obtain complete H2L2 antibodies. As discussed above, it is possible to co* 
express H and L chains in the same cells to achieve Intracellular association 

t5 and linkage of H and L chains into complete cecrameric H2L2 antibodies. The 
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co-expression can occur by using either the same or different plesmids in the 
suae hose. Genes for both H and L chains can be placed into the sane plasmid, 
which is then transfected into cells, thereby selecting directly for cells that 
express both chains. Alternatively, cells nay be transfected first vtth a 
5 plasmid encoding one chain, for example the L chain, followed by transection 

of the resulting cell line vlth an H chain plasmid containing a second 
selectable marker. Cell lines producing H 2 L2 molecules via either route could 
be transfected vlth plssmlds encoding additional copies of H. L. or H plus L 
chains in conjunction vlth additional selectable markers to generate cell lines 

10 vlth enhanced properties, such as higher production of assembled H 2 L 2 antibody 

molecules or enhanced stability of the transfected cell lines. 

In addition to mAbs or chimeric antibodies, the present Invention 
is also directed to an anti- idiotypic (anti-Id) antibody specific for V region 
epitopes of the mAb antibody or chimeric antibody of the invention. An 

15 a,ntl- Id antibody is an antibody which recognizes unique determinants generally 

associated vith the antigen-binding region of another antibody. The antibody 
specific for CCAA, such as 33.28, is termed the Idiotypic or Id antibody. The 
anti* Id can be prepared by Immunizing an animal of the same species and genetic 
type (e.g. mouse strain) as the source of the Id antibody vlth the Id antibody 

20 or the antigen-binding region thereof. The immunized animal will recognize and 

respond to the idiotypic determinants of the imaunliing antibody and produce an 
anti* Id antibody. The anti -Id antibody may also be used as an "immunogen" to 
induce an immune response in yet another animal, producing a so-called anti* 
anti- Id antibody. The and-, anti -Id may be epl topic ally Identical to the 

25 original antibody which induced the anti -Id. Thus, by using antibodies to the 

idiotypic determinants of a mAb . It is possible to identify other clones 
expressing antibodies of identical specificity. 

Accordingly, the mAbs or chimeric antibodies of the present 
invention may be used to induce ant 1- Id antibodies in suitable animals, such as 

30 BALB/c mice. Spleen cells from such immunized nice can be used to produce 

anti- Id hybrldomaa secreting anti -Id mAbs. Further, the anti* Id mAbs can be 
coupled to a carrier such as keyhole limpet hemocyanin (KLH) and used to 
immunize additional BALB/c mice. Sera from these mice vill contain anti-anti- 
Id antibodies that have the binding properties of the original mAb specific for 

35 a CCAA epitope. 
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The antibodies of the present invention, including their antigen- 
binding fr.gment, and derivatives. h . v . 4 multitude of uses relating eo ch. 
diagnosis, monitoring and therapy of colon, breast, and ovarian cancer Such 
use. .« seized in Schlom. J. . ^J^. M:3 225.3238 (1986). which lf 

h«r«by Incorporated by rtfirance, 

in diagnosis. th . antibodle. .ay be u..d 1„ immunoassay, (<Uscrib<d 

b.low) to screen body fluids, such a. ..rum. sputum, effusions, urin. 

cerebrospinal fluid, and th. U ke . tor eh . prMenc . , f CCAA ^ 

-y be uaed for .canning or radioing, whan labelled with an .pproprlat. 

r.diolabel. to d.tect primary or metastatic foci of Cuaor cells. Further. 

ch. antibodies are useful in lymphoscintigraphy t0 cetect lymph nod. 

involvement in the disease. 

The antibodies of th. present invention are also useful for 
i-unopathologica! analysis, such a. th. differencial di.gno.ia of tu-or type 
the subcl.saiflc.tion of the cu«r bes.d on it. expres.ion of CCAA. Such ' 

decerainations would be laportant in * 

"" porcanc ln ««»««a«nt of Bet.st.clc potential, 
predicted responses to therapy and prognosis. 

Al 10 P *" icul "' b ««" •* specificity of the mAbs and chimeric 
.ntlbod e, of the present invention, they may p . raic ch . oefinltion of 
•ubpopulations of tumor cells among th. heterogeneous cell, present in . 
growing tumor. Th... antibodies could therefore be used in th. typing and 
crossmatching of th. tumor cell 'line,, comprising the tumor by means of flow 
cytometry, both at th. time of surgery and prior to therapy. An analysis of 
the tumor cell! .ubpopul.tions with th. antibodies of this invention, and . 

Z7, °V ddiCl6 ~ 1 BAba ' U M C ° *«" <*> Potion 
would b. th. most appropriac. for specific active immunotherapy, (b, which mAb 
or chimeric antibody would be efficacious for ADCC. and (c) which ancibody or 
co.bin.cion of .Ah. . houla b . for lB4glng ch# p4tunt at a w ^ ^ 
aearch for recurrent or ..tascatic tumors. 

In addition to their diagnostic utility, the antibodies of the 
present invention are ua.ful fo, monitoring the progression of disease by 
screening body fluids for CCAA,' r.dioimaging of tumor, or ch. detection of 
occult meccaai. through a,p lr .cion cytology, lymph node or bone marrow 
biopsy, or cytology of body fluida. 

A summary of the w.y, in which the antibodies of the present 
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Invention may be used therapeutically Includes direct cytotoxicity by the 
antibody, either mediated by complement (CDC) or by effector ceils (ADCC) , 
conjugated to anti-tumor drugs, toxins, radionuclides. The antibodies can be 
uaed for ex vivo removal of tuaor cells from the circulation or from bone 
marrow. 

Some of these approaches are described in more detail below. Armed 
with the teachings provided herein, one of ordinary skill in the art will know 
hov to use the antibodies of the present invention for diagnostic, monitoring 
or therapeutic purposes without undue experimentation. 

The preferred animal subject of the present invention is a mammal. 
*y the term "mammal* is meant an individual belonging to the class Mammalia. 
The invention is particularly useful in the treatment of human subjects. 

By the term -treating* is intended the administering to subjects of 
the antibodies of the present invention or a fragment or derivative thereof for 
purposes which may include prevention, amelioration, or cure of colon, breast. 

and ovarian cancer. 

The pharmaceutical compositions of the present invention may be 
administered by any means that achieve their intended purpose. Amounts and 
regimens for the administration of antibodies, their fragments or derivatives 
can be determined readily by those with ordinary skill in the clinical art of 
treating colon, breast, and ovarian cancer and related disease. 

For exaaple, administration may be by parenteral, subcutaneous, 
intravenous, intramuscular, intraperitoneal, transdermal, or buccal routes. 
Alternatively, or concurrently, administration may be by the oral route. The 
dosage administered will be dependent upon the age, health, and weight of the 
recipient, kind of concurrent treatment, if any. frequency of treatment, and 
the nature of the effect desired. 

Compositions within the scope of this invention include all 
compositions wherein the antibody, fragment or derivative is contained in an 
amount effective to achieve its intended purpose. While individual needs vary, 
determination of optimal ranges of effective amounts of each component is 
within the skill of the art. The effective dose is a function of the 
individual chimeric or monoclonal antibody, the presence and nature of a 
conjugated therapeutic agent (see below), the patient and his clinical statu* . 
and can vary from about 10 ngA* *>°dy wigh« t0 tbout: 100 
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10 mg/kg body weight. The preferred dosages comprise 0.1 Co 10 mgAg body 
weight. 

In Addition to the pharmacologically active compounds, the new 
pharmaceutical compositions nay contain suitable pharmaceutically acceptable 
carriers comprising excipients and auxiliaries which facilitate processing of 
the active compounds into preparations which can be used pharmaceutical^ . 
Preferably, the preparations, contain from about 0.01 to 99 percent, preferably 
from about 20 to 75 percent of active coapound(s) , together with the excipienc. 

Preparations of the antibody, fragment or derivative of the present 
Invention for parenteral administration, such as in detectably labelled form 
for Imaging or in a free or conjugated form for therapy, include sterile 
aqueous or non-aqueous solutions, suspensions, and emulsions. Examples of non- 
aqueous solvents are propyleneglycol, polyethyleneglycol, vegetable oil such as 
olive oil, and injectable organic esters such as ethyloleate. Aqueous carriers 
Include water, alcoholic/aqueous solutions, emulsions or suspensions, including 
salint and buffered media, parenteral vehicles including sodium chloride 
solution. Ringer's dextrose, dextrose and sodium chloride, lactated Ringer's, 
or fixed oils. Intravenous vehicles include fluid and nutrient replenishes , 
such as those based on Ringer's dextrose, and the like. Preservatives and 
other additives may also be present, such as, for example, antimicrobials, 
ant 1- oxidants, chelating agents, and inert gases and the like. See, generally, 
Remington's Pharmaceutical Science- 16th ed. , Hack Publishing Co., Eeston, PA, 
1980. 

In particular, -the antibodies, fragments and derivatives of the 
present invention are useful for treating a subject having or developing colon, 
breast, and ovarian adenocarcinoma. Such treatment comprises parenterally 
administering a single or multiple doses of the antibody, fragment or 
derivative, or a conjugate thereof. 

The antibodies of this invention can be adapted for therapeutic 
efficacy by virtue of their ability to mediate ADCC and/or CDC against cells 
having CCAA associated with their surface. For these activities, either an 
endogenous source or an exogenous source of effector cells (for ADCC) or 
complement components (for CDC) can be utilized. 

The antibodies of this invention, their fragments, and derivatives 
can be used therapeutically as immunoconjugaces (see for review: Dillman. 
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R.O., A nn. Int. Ked. HI: 592-603 (1989)). They can be coupled to cytotoxic 
proteins, including, but not limited to, Ricin-A, Pseudoaonas toxin. Diphtheria 
toxin, and tumor necrosis factor. Toxins conjugated to antibodies or other 
ligands are known in the art (see, for example, Olsnes, S. et al . . Immunol . 
5 Toflav 12:291-295 (19A9)). Plant and bacterial toxins typically kill 'cells by 

disrupting the protein synthetic Machinery. 

The antibodies of this invention can be conjugated to additional 
types of therapeutic moieties including, but not limited to. diagnostic 
radionuclides and cytocoxic agents such as cytotoxic radionuclides, drugs and 

10 proteins. Examples of radionuclides which can be coupled to antibodies and 

delivered In vivo to sites of antigen include 212 Bi f l31 I. 1S6 Re, and 90 Y, 
which list is not intended to be exhaustive. The radionuclides exert their 
cytotoxic effect by locally irradiating the cells, leading to various 
intracellular lesions, as is known in the art of radiotherapy. 

15 Cytotoxic drugs which can be conjugated to antibodies and 

subsequently used for In vivo therapy include, but are not limited to, 
daunorublcin, doxorubicin, methotrexate, and Mitomycin C. Cytotoxic drugs 
interfere with critical cellular processes including DNA, RNA. and protein 
synthesis. For a fuller exposition of these classes of drugs which are known 

20 in the art, and their mechanisms of action, see Goodman, A.G., e_t. al . . Coodman 

and Cllaan's THE PHARMACOLOGICAL BASIS OF THERAPEUTICS. 7th Ed., Macmilian 
Publishing Co.. 1985. 

The antibodies of this invention may be advantageously utilized in 
coordination with other monoclonal or chimeric antibodies, or with iyaphokines 

25 or hemopoietic growth factors, ate, which serve to increase tee number or 

activity of effector cells which interact with the antibodies. 

The antibodies, fragments, or derivatives of this invention, 
attached to a solid support, can be used to remove soluble colon carcinoma- 
associated antigens from fluids or tissue or cell extracts. In a preferred 

30 embodiment, they are used to remove soluble tumor antigens from blood or blood 

plasma products. In another preferred embodiment, the antibodies are 
advantageously used In extracorporeal imaunoadsorbent devices, which are known 
in the art (see, for example, Seminars In Hematolog v . Vol. 26 (2 Suppl. 1) 
(1989)). Patient blood or other body fluid is exposed to the attached 

35 antibody, resulting in partial or complete removal of circulating CCAA (free or 
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la immune complexes), of CCAA-bearing cells, following which the fluid is 
returned to the body. This imnunoadsorption can be Implemented in a continuous 
flow arrangement, with or without interposing a cell centrlfugatlon tcep. See, 
for example, Terman, D.S. et al. . J. Immunol. 112:1971-1975 (1976). 

The present invention also provides Che above antibodies, fragments 
and derivatives, detectably labelled, as described below. 

The antibodies of the present invention are useful for immunoassays 
which detect or quantltate CCAA or cells bearing CCAA in a saaple. Such an 
immunoassay typically comprises incubating a biological sample in the presence 
of a detectably labelled antibody of the present invention capable of 
identifying the tumor antigen, and detecting the labelled antibody which is 
bound in a saaple. 

Thus, in this aspect of the invention, a biological saaple may be 
treated with nitrocellulose, or other solid support or carrier which is capable 
of immobilizing cells, cell particles or soluble proteins or glycoproteins. 
The support may then be washed with suitable buffers followed by treatment with 
the detectably labelled antibody of the present invencion. The solid phase 
support may then be washed with the buffer a second time to remove unbound 
antibody. The amount of bound label on said solid support may then be detected 
by conventional means. 

By *solid phase support" or "carrier' is Intended any support 
capable of binding antigen or antibodies. Well-known supports or carriers 
include glass, polystyrene, polypropylene, polyethylene, dextran, nylon, 
amylases, natural and modified celluloses, polyacrylaaides , agaroses, and 
magnetite. The nature of the carrier can be either soluble to some extent or 
Insoluble for the purposes of the present invention. The support material may 
have virtually any possible structural configuration so long as the coupled 
molecule is capable of binding to CCAA or the antibody specific for CCAA. 
Thus, the support configuration may be spherical, as in a bead, or cylindrical, 
as in the inside surface of a test tube, or the external surface of a rod. 
Alternatively, the surface may be fiat such as a sheet, test strip, etc. 
Preferred supports include polystyrene beads. Those skilled in the art will 
know many other suitable carriers for binding antibody or antigen, or will be 
able to ascertain the same by use of routine experimentation. 

The binding activity of a given lot of antibody may be determined 
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according to vell-knovn methods. Those skilled In the arc will be able to 
determine operative and optimal assay conditions for each determination by 
employing routine experimentation. 

One of the ways in vhich the antibody of the present invention can 
be detect Ably labelled is by linking the sane to en enzyme and use in an enzyme 
immunoassay (EIA) or enzyme -linked immunosorbent assay (EUSA). This enzyme, 
when subsequently exposed to its substrate, will react with the substrata 
generating a chemical moiety vhich can be detected, for example, by 
spectrophotometry , fluorometric or by visual means. In an alternate 
embodiment, the enzyme is used to label a binding partner for the antibody of 
the invention. Such a binding partner may be an antibody against the constant 
or variable region of the antibody of the invention, such as a heterologous 
anti -mouse immunoglobulin antibody. Alternatively, the binding partner may be 
a non-antibody protein capable of binding to the antibody of the present 
invention, such as staphylococcal protein A, or streptococcal protein G. 

Enzymes which can be used to detectably label the CCAA- specific 
antibodies of the present invention, or the binding partners for these 
antibodies, include, but are not limited to, Delate dehydrogenase, 
staphylococcal nuclease, delta- 5-steroid isomerase, yeast alcohol 
dehydrogenase, alpha* glycerophosphate dehydrogenase, triose phosphate 
isomerase, horseradish peroxidase, alkaline phosphatase, asparaginase, glucose 
oxidase, beta-gelactosidase , ribonuclease, urease, cacalase, glucose -6* 
phosphate dehydrogenase, glycowylase and acetylcholinesterase. 

By radloacclveiy labelling the antibody of the present invention or 
the binding partner, it is possible to detect CCAA through the use of a 
radioimmunoassay (RIA) (see, for example, Uork, T.S. et al. . Laboratory 
Techniques end Biochemistry In Molecular Biology . North Holland Publishing 
Company, N.Y. (1978)). The radioactive isotope can be detected by such means 
as the use of a gamma counter or a scintillation counter or by autoradiography. 
Isotopes which are particularly useful for the purpose of the present invention 
are well known In the art. * 

It is also possible to label the antibodies or binding partners 
with a fluorescent compound. When the f luorescently labelled antibody is 
exposed to light of the proper wave length, its presence can then be detected 
due to fluorescence. Among the most commonly used fluorescent labelling 
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compounds are fluorescein isothiocyanate , rhodaaine, phycoerythrin, 
phycocyanin, allophycocyanin, fl-phthaldehyde and f lourescamine . 

The antibodies can also be deteccably labelled using fluorescence - 
emitting metals such as iS2 Eu, or others of the lanthanide series. These 
metals can be attached to the antibody using such metal chelating groups as 
dUthylenetriaainepentaacetic acid (DT?A) or ethylenediaoine- tetraecetic acid 
(EDTA) . 

The antibodies of the present invention also can be deteccably 
labelled by coupling to a cheniluainescent conpound. The presence of the 
chemiluaineacently labelled antibody is then determined by detecting the 
presence of. luminescence that arises during the course of a chemical reaction. 
Examples of particularly useful chemilumineacent labelling compounds are 
luminol, isoluminol, imidazole, acridiniua salt and oxalate ester. 

Likewise, a bioluminescent compound may be used to label the 
antibody, fragment or derivative of the present invention, Bioluainescence is 
a type of cheoiluainescence found in biological systems, in which a catalytic 
protein increases the efficiency of the chemiluainescenc reaction. The 
presence of a bioluminescent protein is determined by detecting the presence of 
luminescence. Important bioluainescent compounds for purposes of labelling are 
luclferin, lucif erase and aaquorin. 

Detection of the antibody, fragment or derivative may be 
accomplished by a scintillation counter, for example, if the detectable label 
is a radioactive gamma emitter, or by a fluorometer, for example, if the label 
is a fluorescent material .In the case of an enzyme label, the detection can 
be accomplished by colorimetrlc methods which employ a substrate for the 
enzyme. Detection may also be accomplished by visual comparison of the extent 
of enzymatic reaction of a substrate in comparison with similarly prepared 
standards. 

In SltM detection may be accomplished by removing a histological 
specimen from a patient, and providing the labelled antibody, or the unlabelled 
antibody plus a labelled binding partner to such a specimen. Through the use 
of such a procedure, it is possible to determine not only the presence of the 
antigen but also its distribution in the examined tisiue. Using the present 
invention, those of ordinary skill will readily perceive that any of a wide 
variety of histological methods (such as staining procedures) can be modified 
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in order to achieve such In situ detection. Such methods Include, for example, 
immunohistochemical staining procedures. In a preferred embodiment, an avidin- 
biotin immunoperoxidase staining system can be used, and a kit utilizing this 
system is also contemplated. 

The kit employing mAb* or chimeric antibodies of the present 
Invention can be used for innsunoh Is to chemical evaluation of colon, breast, and 
ovarian carcinoma. Indications for tissue study are to evaluate subpopulations 
of tumor cells that express the antigens defined by oAbs 31.1 and 33.26. 

The colon kit is comprised of the reagents necessary for 
immunohistochemical analysis as follows: 

a) mAbs 31.1, 33.23 or mouse/human chimeric antibody Chi #1, and 
the mAb for carclnoembryonlc antigen (CEA) , the latter 
representing the standard monoclonal used for colon tissue 
iamunoh is cochem is try ; 

b) reagents for immunoperoxidase (blocking reagent) in the form 
of, for example, goat serum; and secondary antibody, such as, 
for example, goat ant 1- mouse antibody; 

c) Imaunoperoxidase; and 

d) reagents to produce the brown coloration. 

Similar kits can be employed for the immunohistochemical analysis of 
breast and ovarian carcinoma. 

The ianrunoperoxldase technique to be employed is that of 
Stemberger. The primary antibody (mAb or chimeric antibody) serves as an 
antigen which can bind more than one secondary antibody. The secondary 
antibodies form a * bridge* between the primary antibody and the horseradish 
peroxidase- antlperoxidase complexes . 

The kit contemplated herein can be used to study fully developed 
colon, carcinoma, polyps in transformation to define the extent of mallgnanc 
transformation, benign polyps to see if a site of transformation has been 
missed and inflammatory bowel disease to evaluate any sites of undetected 
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transformation. Similar kits can be employed to study breast and ovarian 
carcinomas . 

Another kit similar to cha above kic is also contemplated which 
uses all five mAbs to colon carcinoma in order to evaluate all subpopulations 
of tuaers and as such has the capability to type and cross-match the lesions. 

The antibody, fragment or derivative of the preaent invention may 
be adapted for utilisation in an immunometrlc assay, also known as a "two-site" 
or 'sandwich- assay. In a typical immunometrlc assay, a quantity of unlabell.d 
antibody (or fragment of antibody) , is bound to a solid support that is 
insoluble in the fluid being tested and a quantity of detectably labelled 
soluble antibody is added to permit detection and/or quantitation of the 
ternary complex formed between solid-phase antibody, antigen, and labelled 
antibody. 

Typical, and preferred, immunometrlc assays include "forward- 
asaays in which the antibody bound to the solid phase i, first contacted with 
the saaple being tested to extract the tumor antigen from the sample by 
formation of a binary solid phase antibody-CCAA complex. After a suitable 
incubation period, the solid support is washed to remov« the residue of the 
fluid sample, including unreacted tumor antigen, if any. and then contacted 
with the solution containing an unknown quantity of labelled antibody (which 
functions as a "reporter molecule"). After a second incubadon period to 
permit the labelled antibody to complex with the CCAA bound to the solid 
aupport through the unlabeled antibody, the solid support Is washed a aecond 
time to remove the unreacttd labelled antibody. This type of forward sandwich 
aaaay may be a simple "yes/no" assay to determine whether CCAA is preaent or 
may be made quantitative by comparing the measure of labelled antibody with 
that obtained for a atandard sample containing known quantities of the antigen. 
Such -two-site' or 'sandwich- assays are described by Wide ( Radlotmnm. A« m 
BtffaeJ, Kirkhaa, ed. . E. & S. Livingstone. Edinburgh. 1970. pp. 199-206). 

Other type of "sandwich- assays, vhich nay also be useful with 
CCAA. are the so-called "simultaneous- and -reverse" assays. A simultaneous 
assay involvea a single incubation step wherein the antibody bound to the solid 
support and labelled antibody are both added to the sample being tested at the 
same time. After the incubation is completed, the solid support Is washed to 
remove the residue of fluid saaple and uncoaplexed labelled entlbody. The 



WO 



PCT/US95/11554 



30 

presence of labelled antibody associated with Che solid support is Chen 
determined as it would be in a conventional "forward" sandwich assay. 

In the "reverse" assay, stepwise addition first of a solution of 
labelled antibody to the fluid sanple, followed by the addition of unlabelled 
antibody bound to a solid support after a suitable Incubation period, Is 
utilized. After a second incubation, the solid phase Is washed in conventional 
fashion to free it of the residue of the seople being tested and the solution 
of unre acted labelled antibody. The determination of labelled antibody 
associated with a solid support is then determined as in the "simultaneous* and 
"forward" assays. In one embodiment, a combination of antibodies of the 
present Invention specific for separate epitopes nay be used to construct a 
sensitive three-site inmuno radiometric assay. 

For purposes of in vivo imaging of colon, breast, and ovarian 
cancer using the antibodies of the present invention, there are many different 
labels and methods of labelling known to those of ordinary skill in the art. 
examples of the types of labels which can be used in the present Invention 
Include radioactive isotopes, paramagnetic isotopes, and compounds which can be 
imaged by positron emission tomography (PET). Those of ordinary skill in the 
art will know of other suitable labels for binding to the antibodies used in 
the invention, or will be able to ascertain such, using routine experiments. 
Furthermore, the binding of these labels to the antibody can be done using 
standard techniques co onion to those of ordinary skill in the art. 

For diagnostic in vivo imaging, the type of detection instrument 
available is e major factor. in selecting a given radionuclide. The 
radionuclide chosen must have a type of decay which is detectable by a given 
type of Instrument. In general, any conventional method for visualizing 
diagnostic imaging can be utilized in accordance with this invention. 

Another important factor in selecting a diagnostic radionuclide for 
In . vivo Imaging is that the half- life of ft radionuclide be long enough so that 
it is still detectable at the time of maximum uptake by the target issue, but 
short enough so chat deleterious radiation of the host is minimized. In one 
preferred embodiment, a radionuclide used for In vivo Imaging does not emit 
particles, but produces a large number of photons in a 140-200 keV range, which 
may be readily detected by conventional gamma cameras. 

For vivo diagnosis, radionuclides may be bound to the antibody 
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etcher directly or Indirectly by using an intermediary functional group. 
Intermediary functional group* which are often used to bind radioisotopes which 
«i,t a. metallic ions to the antibodies ara the chelating agents, diethylene 
erluln. pantaacetic acid (DTFA) and ethylene diamine t.tra.e.tic acid (EDTA) 
Example, of ..talllc ion. which can be bound to th. antlbodl., of th. present 
invention are ""Tc. lll In> 131j 97 Ru 67 Cu 67 G _ 125, 68 Ca 72 A 

89 Zr. and 201 n . . . . Ga. a,. 

The specifically exemplified mAbs 33.28 and 31.1. an d the chim.ric 
antibody Chi #1 may be u.ed to facilitate Che production of additional aAbs 
which bind the sane or immunologically cross -reactive colon carcinooa- 
...oclaced antigens. First, these antibodies .ay be conjugated to a 
chromatographic aupport. and used to Immunopurify colon c.rcinoma-aaaociated 
antigens. These purified antigens, in turn, may be used to stimulate an immune 
response in suitable ani.als. Secondly, spleen cells fro. the responsive 
animals may be fused to immortalizing c.Us. and th. resulting hybridomas 
scr,.ned for secretion of antlbodl.. which bind to th. purified antigen and/or 
whose binding to colon carcino—a.soci.t.d antig.n is competitively Inhibited 
by antibody 33.28 or 31.1. or chl.erlc antibody Chi #1. 

Having now generally described the inv.ntlon. the same will be 
further understood by reference to certain specific exa.pl., which ar. Included 
herein for purposes of illustration only and are not intended to be li.iting 
unless oeh.rwise specified. 

ECAKWJ t 

Preparation and Ch.r^ tf r t z , tton nf ^ 
Colon Carrlnoaa-Aaancltted Ant< g<rn f^A/l) 
The antigenic preparation wa, obtain.d fro. pooled colon carcinoma 
...brane. according to the aethod d.scribed by Holllnsh.ad et .1 Cancer 
15:480 (1985).- This antigenic ..terial was purlfl.d to th. .xtent that the 
...bran, fraction, w.re fr.. of HL-A antigen, and were separated fro. much 0 f 
th. non.iaaunogenic glycoprotein fractions. In it. final for. the antigenic 
preparation was shown to be im.unog.nlc in a specific .anner in humans a. 
evidenced by it, capability of eliciting a delayed hypersensitivity reaction 
only in pati.nte with active colon, breast, and ovary carcinoma. 
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Tumor cell suspensions In saline were prepared from fresh operating 
room specimens. Single cell suspensions, obtained by conventional means, were 
centrifuged for 10 minutes at about 400 x g and the supernatant was retained . 
The cell pellet was resuspended and recentrifuged. The membrane material was 
examined by electron microscopy to assure chat only membrane material Cend no 
intact cells) was present, and the protein content was measured by the Lowry 
method. 

The membrane material was next subjected to sequential low 
frequency sonication and resuspended as a soluble pool of membrane proteins. 
The soluble sonicates were separated by gel filtration on Sephadex-6200. 
Fractions of 2 ml were collected and the absorbance profile at 220 and 250 ja 
was recorded. Fractions comprising individual protein peaks were pooled, and 
the pools ware concentrated by Diaflo ultrafiltration. Sephadex-C200 fractions 
IB and IIA, as defined by ^ollinshead efr al. . (g^n), vere further purified by 
gradient polyacrylanide gel electrophoresis (PAGE). The fractions were tested 
for their ability to elicit positive delayed cutaneous hypersensitivity 
reactions in patients with colon carcinoma. Those fractions with immunogenic 
activity were said to contain colon carcinoma- associated antigens (CCAA) and 
were employed as immunogens and screening agents in the preparation of the 
mAbs. 

By gradient PAGE, a double -banded antigen distinct from that of 
carcinoembryonic antigen (Gold. P. fit fll,. J, EXP, Ht<*. 122:^7-481 (1965); 
Hollinshead, A. et al. . gancer 14:480 (1985)) was identified and isolated. The 
bands comprising this antigen migrated 6.3 and 6.6 cm. distant from tracking 
dye. Biochemical analysis of the antigen proved that it was glycoprotein. The 
molecular weight of the antigen was estimated based on the electrophoretic 
mobility of transferrin (6.4-6.5 cm) which has a molecular weight of 76.5 kDe. 

p T »p*ratlon an d Screening of Honoclonal Antibodies 
Monoclonal antibodies (mAbs) against human colon carcinoma- 
associated antigens (CCAA) were obtained by the production and cloning of 
hybrids resulting fron the fusion of mouse myeloma cells Sp2/0-Agl4 with spleen 
cells from BALB/c mice which had been immunized with the CCAA described above. 
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Five hybrid clones were established, as described below, and 
designated as 31.2, 31.1. 77, 33.23 and 33.28. All five «Abs reacted strongly 
with the CCAA and with two colon carcinoma cell lines (SW480 and SW620) whan 
aasayad by EL1SA. Two of the «Abs, 31.1. and 33.28. were studied in greatest 
detail. 

A. iBosunlzstion and Cell Fusion 

SAlS/c »ice were immunized by intraperitoneal injection of 50 us of 
the CCAA described above emulsified in complete Freund's adjuvant, as described 
by Holllnshead in clinical trials (HoUlnshead et al supra ^ Ten days later 
the nice received an intravenous booster injection of the same amount of CCAA 
in saline. Mice were sacrificed three days later and their spleen cells 
obtained. Cell fusion was performed by incubation 5 x 10 7 mouse spleen cells 
with 10 7 «P2/0-AgU myeloma cells in UOX polyethylene glycol (MU-1500) 

B. Screening of Hybrid Clones 

An enzyme-linked immunosorbent M»sty (ELISA) . described by Tsang j& 
AL.. iU£l ZZ:1175 (1986). w., used for the detection of hybridoma clones 
producing antibodies specific for the CCAA. CCAA (100 ng/well) was immobilized 
on polystyrene aicropiates. Antibodies present in the test supernatant* were 
allowed to bind to the immobilized antigens. The presence of the bound murine 
mAbs w«. detected with peroxidase -conjugated second antibodies, specific for 
mouse immunoglobulins, followed by the chromogenic substrate for peroxidase. 
O-phenyldiaalne. Wells showing color reactions yielding Absorbances *0.500 
units were scored as positive. Negative controls gave values of 0.01 to 0.09 



units. 



Hybridoma wells scoring as positive by ELISA were further screened 
by indirect Immunofluorescence, using various tumor cells and normal cells as 
identified in Table 1. below. All of the tumor cell lines were obtained from 
the ATCC. Cells were incubated with hybridoma culture supernatancs at an 
appropriate dilution (1:2) in phosphate buffered saline (PBS) for I hour at 
4'C. The cells were washed and incubated with a fluorescein- labelled goat 
*nti- mouse immunoglobulin antibody. The cells were then washed three times 
with PBS and examine* by fluorescence microscopy. The results appear in Table 
i. 



Table 1 



WO 96A>8514 



PCT/US95/ 11554 



34 

INDIRECT IMMUNOFLUORESCENCE REACTIVITY OF ANTI-COLON 
CARCINOMA-ASSOCIATED ANTICEN(S) (COAA) MoAbS VITU HUMAN 
OTLTUM CELLS 1 
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flBROBt/iSI 

BONE MARROU 

CELL 
NORMA T. HI^Aff 

PBMC 



A. CULTURE SUPERNATANT WAS DILUTED 1:2 WITH PBS. 

B- POSITIVE <♦, AND NEGATIVE (-) REACTIVITIES WERE DEFINED BY INTENSITY OF 
THE MEMBRANE FLUORESCENCE AS COMPARED TO THE BACKGROUND 

C COL: COLON CARCINOMA; BR: BREAST CARCINOMA; 

PAN: PANCREATIC CARCINOMA; FIB: FIBROSOMCOMA. 
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EXAMPLE III 

ftnilY llff nf Monoclonal Antib odies and their Reactivity 
The anti-CCAA mAbs produced end detected as above were also tested 
for reactivity with fresh huaan tissue. Cryoatat sections of the tissue types 
listed in Table 2, below, were fixed with 3. 51 formaldehyde in PBS and then 
washed three times with PBS . For indirect immuno fluorescence studies, the 
aections were incubated with the oAbt and then stained with a fluoresce in- 
labelled second antibody as above. 

As is shown in Table 2, mAbs 31.1 and 33. 2S were highly specific 
for colon carcinoma cells. This indicates chat an antigen (CCAA) which was 
highly specific for colon carcinoma and, furthermore, was immunogenic in colon 
carcinoma patients (positive DH reactions). And served as a successful 
imaunogen in mice for the devnd phycoerythrin excitation was used. Trigger 
regions were established by examining cells by forvard versus 90' light 
scatter. As shown in Table 4, both 31.1 and 33.28 bound to colon carcinoma 
cells; neither mAb bound significantly to PBMC. 



XaJile_2 

Indirect Immunofluorescence of Anti-CCAA Mabs with 
Flesh Human Tissues* 

Reactivity of tttfrg 

Tl»ues 1L21 1LS 

Tumor 

Colon 'Carcinoma 3/3 3/3 

pancreatic Carcinoma 0/2 0/2 

kelanoma 0/2 0/1 

Breast Carcinoma 0/2 0/1 



Normal 
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Placenta 0/1 o/l 

Liver 0/1 0/1 

Colon 0/3 0/3 

Spleen 0/1 0/1 

Thymus 0/1 0/1 

Muscle 0/1 0/1 



a. Ascitic fluid was diluted 1:50 with PBS. Cryostat sections (<»-6 p*i 

thick) were fixed with 3.5X formaldehyde in PBS for 10 ainutes and then 
washed three times in PBS. Sections were stored at -70*C unless used 
immediately. 

Results are expressed as number of positive/negative of tissue tested. 



Table 3 shows the rssults of an imnunoabsorption Analysis of the 
Kabs. Three colon carcinoma cell lines (HT-29, UIDR and SU 620) and an 
osteosarcoma cell line (LM) were used to absorb fluorescain isothiocyanate 
(FITC). conjugated Habs 31.1 or 33.28. Ascites fluid from alee in which the 
hybridomas were growing, diluted 1:50, was added to the absorbing cells. The 
mixtures were incubated for 1 hr at 4*C. Either 2 x 10 7 cells (Table 3. Part 
A) or 10 4 cells (Table 3, Part 5) were used to absorb the antibodies (Table 3) 
The osteosarcoma cell line did not absorb out 31.1 or 33.28 activity, while the 
colon carcinoma cell lines- did. 



Tflbk 3 

Imnunoabsorotlon Analysi s of mAh* 
Absorbing C«11« 
HT-2? WIDR SV620 LM 

■Ab ABAB AB AB 



33.28 - 
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31.1 



10 



Cytofluorometric analysis was used to measure the binding of 31.1, 
33. 28 and a control mAb to HT29 ( UIDR end SU480 tumor cells end to peripheral 
blood mononuclear cells (PBMCs) An Ortho Spectrum III Cytof luorogreph/ equipped 
with an argon laser capable of fluorescein and phycoerythcin excitation vas 
used. Trigger regions were established by examining cells by forward versus 
90' light scatter. As shown in Table 4, both 31.1 end 33.28 bound to colon 
carcinoma cells; neither mAb bound significantly to PBMC. 



Table 4 

SUMMARY OF CYTOfUUOROMETRIC ANALYSIS 

X of cells staled with mAfr; 
Cells 2U Control 



51.0 53.9 9.2 

21.0 ND 8.1 

32.0 3.8 

2.1 2.1 ND 



The heavy and light chain isotypes of the mAbs were determined by 
immunodiffusion. The 31.1 mAb was found to be an IgGl with a kappa light 
chain. The 33.28 mAb was found to be an IgC2a with a kappa light chain (Table 
5), This is in strong contrast to the prior art mAb 19.9 (Herlyn, M. et al. . 
J, BUI fThriB U365-14369 (1982)) which is of the IgCl class (Herlyn, D. 

ft ll, ■ Proc. Natl. Acad Set USA 79-47*1. 47AS (1982)). Importantly, 
antibodies of the IgC2a class are expected to be more useful for 
imaunotherapeutic purposes (Colcher, D. et al.. Proc. Natl. Acad. Set foft 
78:3199-3203 (1981)). Although the 19.9 mAb has reactivity to colon tumors, it 
was derived by immunization with pancreatic carcinoma antigens, and is 
therefore croas-reactiva with colon. This is analogous to the situation with 
the B72.3 mAb ((citation)), which is a colon- reactive antibody obtained by 



15 HT29 
ViDr 

SU480 37.0 
PBMC 
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immunization with breast cancer tissue. 



Culture 
Supernatant 



31.2 
31-1 
77 

33.23 
33.28 



Table 5 



Isotyping of Monoclonal Antibodies 



IgCl 



lgC2a IgC2b 



Light Chal^ 
Kappa Lambda 



♦ 



+ 



EXAXFLg TV 

ChttrflCCerlZfttlon Of the Colon e*rrlnoma-Aeso ff < ated Anrf f ffn 

The molecular mass of the antigen* to which the above mAbs bound 
was determined by Western blot analysis using soluble protein extracted from 
colon carcinoma cell lines SW480 and SW620. The 33.28 and 31.1 mAbs reacted 
with molecules having apparent molecular weighta of 61.1 kDa and 72 kDa, 
respectively, from both of these cells lines. These mAbs did not react with 
material from human PBMCs or from human tumor cell lines of other histologic 
types in Ues tern blot analysis. 

In order to define better the specificity of the nAbs of the 
present Invention for the immunising CCAA and to establish whether the mAbs 
reacted with an immunogenic component of the cell oembrane preparation which 
has been used in clinical immunotherapy trials (Hollinshead et v&zi) , the 

original immunogenic preparation described above vas performed by high 
performance liquid chromatography (HPLC). 
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The analysis revealed 4 distinct peaks, each of which was tested 
for immune reactivity (elicitation of DH) in patients with colon carcinoma by 
skin test (Figure 1)- Among the 10 patients with colon carclnoaa tested only 
the material in peak #4 Induced a cutaneous DH reaction. The peak #4 antigen 
was found to react with aAb 33.2ft, while mAb 31.1 reacted with peak #7, the 
next aoct prominent peak. 

The references cited above are all incorporated by reference 

her«ln . 

EXAXPLE V 

Affinity P urification of Colon Carcinoma-Associated Antigen 
The mAb 33.28 was used in affinity chromatography to isolate 
antigen extracted from cells of the HT-29 line. Five mg of purified 33.28 IgC 
was coupled to CNBr- activated sepharose 4fi. The column was pre-eluted with 
0.G5H diethylaaine, pH 11.5, and then equilibrated with 0.14M NaCl/O.OlH Tris 
(pH 8.0). CCAA preparation was applied to the column, and the column was 
eluted with 0.05M diethylaaine, pH 11.5. The eluted fractions were neutralized 
by the addition of IK Trls-HCl, pH 8.0. 

The material bound and eluted from the 33.28 affinity matrix was 
then subjected to HPLC. The eluted CCAA preparation was adjusted in starting 
buffer (0.01H sodium phosphate buffer, pH 7.0), applied to a Synchropak Wax 
weak anion exchange HPLC column (250 x 4.6 mm) and eluted with a gradient of 0 
to IK SaCl in 0.01K sodium- phosphate buffer, pH 6.0, at a flow rate of 1 
al/ain. Anion exchange chroaatography was performed using a Hewlett -Packard 
HPLC (HP 1090. Hewlett-Packard, Arondale, PA). 

Results appear in Figure 2. The antigenic aaterial derived from 
HT-29 cells Isolated by oAb 33.28 gave a peak that matched peak #4 described 
above and had similar immunogenic activity in huaans, indicating the utility of 
mAb 33.2*8 for isolation of a colon cancer preparation which is immunogenic for 
huaans . 



ADCC Activi ty of aAbs 33.28 and 31.1 
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In order to be therapeutically useful, a aAb specific for an 
t»unogenic tu»or antigen .hould have the following propercl.,: (a) hlfh Cuaor 
rl..«. specificity, (b) absence of cross- reactivity to nor^l hulMn cis9Ue ^ 
(O a biological activity associated with destruction of tuaors . such a, 
antlbody-depandent cellular cytotoxicity (ADCC) . 

». M)CC activity of Mb. 33.28 and 31.1 wa, teated on the colon 
carclno-a Una „i DR ear8<t cell . ^ ^ ^ ^ ^ ^ ^ 

.p«cificity control. ADCC v., as.ayed u, lng . conventional U hr H Cr rtU ^ 
««y using „o»al huaan PBMC as af factor call,, and the result, ar. shown a, 
p.rc.nt i,oto P e r.l.a.e (X l y ,i,) (T . bl , 6) . rhe bdckground lyfl , ^ § 3j 
Ac .„ .ff.ctor: target racio of 100:1. «Ab 33.28 e.us.d 40.31 ly.u of Cuaor ' 

cells, and 31.1 induced 51. 8X lysis. 



ADCC Activity of mAbs 33.28 and 31.1 
X Lysis of Target Cells at E:T Ratios: 



Antibody 

or Conr rff ] 

33.28 
31.1 
OSA1 
NHS 



H-14, 



-U- -5fl_ IffiL jj. ^ 



PBS 



23.1 40.3 45.3 

14.3 26.7 51.fi 

10.0 9.2 12.2 

12-2 11.7 13.1 

••2 5.1 7.6 



6.9 8.4 9.0 

7 -5 6.4 8.7 

11.4 14.8 10.9 

14.2 15,0 11.1 

110 14.2 10.5 



ADCC v„ ssssyed by m 4 hour « Cr ^ ^ ^ 
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8.3X. E:T Ratio Indicates effector cell* to- target cell ratios. The mAb or 
serua va« tested At a 1:100 dilution; 05 A 1— mAb to osteosarcoma associated 
antigens; NHS--normal aouse serua; WiDr — colon carcinoma cell line; Hl<*-- 
melanotna cell line. 



KAHTU YII 



p n t crlon of Circ ulating CCAA vlth rnAbs 33.28 and 31.1 
The rnAbs of the present invention were tested for their ability to 
detect circulating CCAA in 79 unknown serua samples (Table 7). The assay was 
baaed on the ability of the serua samples to inhibit binding of the mAb to the 
CCAA in ELISA. None of the 50 normal serua saaples gave false positive 
results. Nine of the ten serua saaples from patients with active colon 
carclnoaa were positive. None of the sera from disease -free colon cancer 
patients one year post-resection were positive. 



Table 7 

Detection of Circulating Colon Carcinoma-Associated Antigen 
No. of sera inhibiting binding of mAbs : 



?3.28 



31.1 



DONOR 

common 

Colon 

Carclnoaa 
Colon 

Carcinoma 
(Resected) 
Breast 

Care lnoaa 
Melanoma 



No. of 
10 



<15I 
(Neg) 



>15X 

7 



<15l 



>15X 
8 



0 
0 
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Prostate 

Cancer 1 



Normal Serum 



50 



50 



50 



Colon carcinoma-associated antigens was detected by ELISA. 100 ^1 of 
were used in each assay. 



PAMFLE VIII 

Comparison of Sptcificitv with Other nA bs Reacrlv fi 

Further studies of tuaor specificity were conducted using ELISA 
(Table 8). The oAb 31.1 vas coopered vith CC49, a colorectal carcinoma- 
specific oAb purified from B-72.3, and a control mouse myeloma protein. 31.1 
was shovn to react vith a narrower range of colorectal carcinomas than did 
CC49. However, it had a higher degree of specificity, having lower or no 
cross-reactivity with stomach tumors or normal colon tissue. 

TABLE 8 

EUSA ON NORMAL AND TUMOR TISSUES USINC MAba 31.1. CC49 AND M0PC-21 
H - WM IE! ££42 MOPC?l 



Colorectal CarHnnmi.^ 

1. COCA2A . 

2. C0CA2 

3. COCA3 

4. C0CA4 

5. CS20 



+ 

± 
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Other Carcinomas 



10 



15 



1. 


Breast CAl 




2, 


Breast CA2 




3. 


Lung CAl 




4. 


Lung CA2 




5. 


Ovarian CAD 106 




6. 


Ov CAS 




7. 


Ov CAV5 




8. 


Ov CAV45 




9. 


Ov CAV43 




10. 


Stomach CA14A 




11. 


Stoaach CAl 2 A 




12. 


Stomach CAl 5 A 





Other Normal Tissue* 



1. 


Endometrium £21 




2. 


Endometrium EC 19 




3. 


Endometrium EC17 


+ 


4, 


Endometrium EC 18 






(RBC) 




5, 


Red blood cells 1 




6. 


RBC 2 




7. 


RBC 3 




8, 


RBC 4 




9. 


RBC 5 




10. 


RBC 6 




11. 


RBC 7 
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12. 

13. 

14. 

15. 

16. 

17. 

18. 

19. 

20. 

21. 

22. 

23. 

24. 

25. 

26. 

27. 

28. 

29. 

30. 

31. 

32. 

33. 

34. 

35. 

36. 

37. 

38. 



R3C 8 
RJC 9 
R3C 10 
&BC 11 

Granulocytes 

385 

386 

Noroal spleen 3 
392 (N. Spleen) 
395 (K. Llv«r) 
387 (N. Kidney) 
398 (N. Spleen) 
390 (H. Liver) 
N. Spleen #1 
N. Spleen #2 
800 (N. Colon) 
N. Colon (CW) 
N. Colon (Meloy) 
N. Colon 

C1155B <N. Colon) 
C1164B (N. Colon) 
H. Colon 
Noraal Stomch A 
N. S couch B 
N. Stoaach C 
Normal Lung 
Normal Liver 



CC49 
MOPC 
All t 



- NCI monoclonal antibody to colorectal carcinoids 
21 - negative control nyeloaa protein 

.onoclonal antibodies vere used at 40 n g /vell, POCAH at 1:3000 dilution 
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EXAttTLE IX 



10 



15 



Tn Vivo Localization of mAb a 33.28 and 31.1 to Tumors 
The In vivo behavior of the mAbs of the present invention was 
examined by pharmacokinetic atudiea uaing ^.labelled mAb and achymic nude 
mice bearing LS-174T colon tumor xenografts. Mice implanted with the A375 
melanoma were employed as controls. The relative concentration of mAb in 
tumor as compared to adjacent normal tissue such as liver and spleen is 
represented by the radlolocalizatlon index (concentration of radiolabeled 
material in tumor/concentration in surrounding tissue). The biodistribution 
of U3 I- labelled 31.1 and 33.28 mAb a is shown in Table 9. Both mAbs vera able 
to significantly concentrate within the tumor, compared to localization in 
normal tissues (spleen and liver). This selective accumulation was six* fold 
at 96 hours and about 12 -fold at 168 hrs . Th« radlolocalizatlon indices for 
both mAbs to tumor as compared to blood, liver and spleen are shown In Figure 
3 and Figure 4. 



20 



TrtU ? 



Biodistribution of 125 I-mAbs in Tuoor-Bearing Athymic Nude Mice 



Tissue 



A, flnfr 



96 hours 



LS174T 



A375 



168 hours 



LS174T 



A375 



Blood 



7.30 



KA 



4.67 



4.42 



Tumor 



21.92 



KA 



25.43 



2.91 



Liver 



3.74 



NA 



2.16 



1.24 



25 



Spleen 



3.68 



NA 



2.41 



1.32 
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B. BAb ??■ 28 

Blood 7.«i NA 5.58 3.95 

Tuaor 13 -i2 NA l5 .50 2.24 



Llv «f 2-55 NA I.74 



1.68 



Sple«n 2.31 



NA 1.70 1.92 



Results are expressed In X injected dose/gran of tissue. 
LS174T - colon csrelnoaa; A375 - melanom*. 



EXAMPLE ft 

InmunoM«rnrh«mtcal Sr W d| t| 
The ability to detect tuaor Barkers in the serua, Usage the 
related neoplastic process and define the cell population of that neopiasa by 
iamnmohistocheinistry depends on the ability of specific aAbs to selectively 
characterize * tuaor population. 

The aAbs 31.1 and 33.28 were tested in aore than 50 colon 
carcinomas by aeans of InauBoperoaidase staining. They have been found to be 
highly reactive with the colon neopiasa and did not interact with the adjacent 
normal ti.su... When polyp, were evaluated, the wholly benign lesions such as 
vilio- tubular adenoaa. showed no reactivity. Villous adenoaas undergoing 
transformation reacted only -c the site cf malignancy, when similar tissues 
were evaluated using the aore coaaon carbohydrate -antigen derived aAbs, noraal 
adjacent colon tissue reacted equally with the neoplastic portion of the 
spaclaen. With the 31.1 an«' 33.28 aAbs, each appeared to stain different cell 
populations within the tuaor. This suggests that surface antigens 
representing different oncogene products were being defined. 
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Selective Binding to Suboopulations of Epithel ial Calls in 
Paraffin- Embedded Benign and Malignant, H fIMar Y I, f1 ^nf? 
Forty-one foraalin-f ixed, paraffin- embedded benign and malignant 
breast specimens were studied with mAbs 31.1 and 33,28 , using the avidin- 
5 biotin staining method. Without enzymatic pretreetment , positive staining of 

epitheliua was observed on tha call surface and in the cytoplasn with both 
antibodies. 7/21 (33X) duct carcinogens were positive with oAb 31.1 as were 
5/20 (251) samples of benign breast dines*. 10/21 (4SX) duct carcinomas were 
positive with mAb 33.28 together with 7/20 (351) specimens of benign mammary 
10 disease. 10 to 751 of the cell population was positively stained. These 

results indicate that the antigens defined by oAbs 31.1 and 33.28 are 
expressed in a select group of women with breast disease and would be useful 
for diagnosis of said disease. 

EXAMPLE XII 



Selective Binding to Subpopulatlons of Epithelial Cells in F resh Frozen a^ gn 
ttDtf Malignant Ovarian Tuagrs 



Fresh frozen tissue biopsies obtained from twenty-one ovarian 
tumors subjected to immunocytochemical analysis were studied with mAbs 31.1 
and 33.28 using the avidin biotin indirect immunoperoxidase assay. Focal 
positive staining was observed in 4/7 papillary mucous, 1/1 mucinous and 1/2 
endometroid adenocarcinoma-.. Nona of the nonepithelial ovarian tumors staLned 
positive using these monoclonal antibodies. These results indicate that the 
antigen* as defined by oAbs 31.1 and 33.28 are expressed in a select group of 
woman with ovarian cancer and would be useful for diagnosis of said disease. 

OAKTa XIII 

lanunoreactlvltv of Human Carcinoma Tissues and 
Cell Lines with mAbs 31 1 and 33.28 
The oaAbs 31.1 and 33.28 were used to screen a panel of cell lines 
including colon adenocarcinoma, lymphoma, leukemia and neuroblastoma lines. 

Using the evidin-biotin immunoper oxidase staining system, the mAbs 
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31.1 and 33.28 were shown to strongly bind to colon adenocarcinoma cell u„„ 
WIDR and HT-29. laounoreactlons were not observed with KCl-a. HL-60 Molt-3 
and JUKRAT cell Unas. Both antibodies reacted veatcly with on. lyaphoma line 
(JY). The mAb 33.28 r.acc.d weakly with one leukemic line (K562) and a 
neuroblastoma line («7.K,. Th... result, confirm and axc.nd previous fl'ow 
cytometry and imaunofluorescent result, in which it has been reported that 
•trong binding reactions were observed with th.ae >Abs with colon 
.danocarcinoma cell lines and reactions were not observed with other tumor 
C.U lines. Using flow cytometry. mAb 31.1 reacted with 85X of HT-29 and WIDR 
colon carcinoma cells but not with SKBR-3 breast c.nc.r cells. 

Both antibodies vera extensively shown to bind distinctively to 
colon carcinoma tl „ ues <aAb 33 . 28 . „ x> ^ n i , ^ ^ ^ ^ ^ 

tiaaue. or malignant tissues including neuroblastoma tissues (0/3). lymphomas 
(0/3) and leukemic infiltrate- (0/3) tested. These results suggest that the.e 
antibodies can serve a. , useful re ,.« ch tool 1b . V4WiRg ^ ^ ^ 
cancer and cell biology research. 



Colorectal c,rr(n ni1| | . M , Bet . f11f ftrrt rrn 

A chimeric mouse/human heavy chain g.„ a „a« constructed by splicing the 
exon of the 31.1 antibody heavy chain variable region gen. to the exon of the 
hu-an ga-aal chain contatant region gen. using the polymer... chain reaction 
Sub..,u.ntly. the 31.1 chimeric gen. was cloned into a retroviral expression 
vectror pLgptCXII and transacted Into the packaging cell 11™ PA317 The 
tr.nsf.cted cell, (PA317H) were cultivated with another packaging cell line 
*A317L, which contained an irrelevant mouse/human chimeric light chain gene m 
retroviral expression vector pLneoCXII. and SP2/0-AgH cells. The transduced 
SP2/0-Agl4 cell. yl.ld.d a complete chimeric antibody. Chi #1 which reacted 
vith horseradish peroxides-conjugated igC of goat anti-human IgG Fc in ELISA 
.naly.... which Indicated that th. constant region of Chi #1 was human 
Cytofluorometry analysis indicated that Chi ,1 stained human colorectal 
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carcinoma cell lines HT-29 and LS174T but noc a huaan lung carcinoma cell line 
A-427. Antibody -dependant cell-mediated cytoxicicy (ADCC) assay Indicated that 
Chi §1 lysed Lsl74T cells. These results shows chat Chi #1 retained the 
Antigen-binding specificity of the parental 31.1 mouse monoclonal antibody, 
suggesting the useful of this chimeric antibody in ascertaining prognosis of 
colon carclnoaa. 

Having nov fully described this invention, it will be appreciated 
by those skilled in the art that the same can be performed within a vide range 
of equivalent parameters, concentrations, and conditions vithout departing 
from the spirit and scope of the invention and vithout undue experimentation. 

Uhile this Invention has been described in connection with 
•pecific embodiments thereof, it will be understood that ic is capable of 
further modifications. This application is intended to cover any variations, 
uses, or adaptations of the inventions following, in general, the principles 
of the invention and including such departures from the present disclosure as 
come within known or customary practice within the art to which the invention 
pertains and as may be applied to the essential features hereinbefore set 
forth as follows in the scope of the appended claims. 
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WHAT IS CLAIMED 

1. A monoclonal antibody specific for a huaan colon carcino«aa- 
•Mociaced protein Antigen, wherein said antigen has the following 
characteristics : 

(i) said monoclonal antibody recogniie. epitope, of a protein 

component of .aid antigen, and not epitopes of a carbohydrate 
component of .aid antigen; 
(ii) .aid antigen i. not detectable on normal human ti.sue.; 
(Ui) said antigen i. not detectable on human carcinoma cell, other than 

colon carcinoma cells; and 
(iv) .aid antigen 1. specifically Immunogenic in humans. 

2. An antibody according to Clai. 1 which is mouse monoclonal 
antibody 33.28 or an antibody which bind, apecif icily to the same colon 
carcinoma- associated epitope a. that bound by 33.28. 

3. An antibody according to Claim 2 wherein ..id colon 
c.rcino«a.a».oci.t.d antigen i. a protein having a molecular weight of about 
61.1 kilodaltons . 

4. An antibody according to Clai. 1 which is mouse monoclonal 
antibody 31.1 or an antibody which binds specifically to the .am. colon 
cerci„o»a..,.ociat«d epitope a. that bound by mouse monoclonal antibody 31.1. 

5- An antibody according to Claim U wherein .aid colon 
c«rcino B -...ociat.d antigen is a protein having a molecular weight of .bout 
72 kilodaltons. wherein .aid colon earcinoma-...oci«t.d antigen i. a 
glycoprotein, the protein component having a molecular weight of 61.1 
kilodaltona. 

«- An antibody according to Claim 1 immobilized on a .olid 

phase . 

7- An antibody according to Claim l which is decectably 

labelled. 

8. - An antibody according to Claim 7 wherein .aid detectable 
label I. a radlolabel. 

9. An antibody according to Claim 1 conjugated to a cytotoxic 
radionuclide. 

10. An antibody according to Claim 1 conjugated co a cytotoxic 

drug. 



WO 96/0*514 



PCTOJS*S/115S4 



52 

11. An antibody according to Claim L conjugated to a cytotoxic 

protein. 

12. A pharmaceutical cooposition for the iamunotherapy of colon, 
breast, and ovarian cancer in humans comprising an antibody according to Claim 
9 in combinacion with a pharmaceutically acceptable carrier. 

13. A pharmaceutical composition for the immunotherapy of colon, 
breast, and ovarian cancer in humans comprising a therapeutically effective 
Amount of an antibody According to Claim 10 In combination vith a 
phArmaceutically acceptable carrier. 

14. A pharmaceutical composition for the immunotherapy of colon, 
breast, and ovarian cancer in humans comprising a therapeutically effective 
amount of an antibody according to Claim 11 in a pharmaceutically acceptable 
carrier. 

15. A human colon carcinoma- associated protein antigen having the 
following characteristics: 

(1) epitopes of a protein component of said antigen are capable of 

eliciting an Antibody response in a mammalian host, but epitopes 
of a carbohydrate component of said antigen are not capable of 
eliciting said antibody response; 
(11) said antigen is not detectable on normal human tissues; 
(111) said antigen Is not detectable on human carcinoma cells other than 
colon carcinoma calls; and 
(iv) said antigen is specifically immunogenic in humans. 

16. An antigen according to Claim 15 wherein said antigen is a 
protein having a molecular weight of about 61 kllodaltons. 

17. An antigen according to Claim 15 wherein said antigen is a 
protein having a molecular weight of about 72 kllodaltons. 

18. An antigen according to Claim 16 wherein said antigen binds 
specifically to mouse monoclonal antibody 33. 2S or an antibody capable of 
binding specifically to the same colon carcinoma- associated epitope as that 
bound by mouse monoclonal antibody 33.28. 

19. An antigen According to Claim 17 wherein said antigen binds 
specifically to mouse monoclonal antibody 31.1 or an antibody capable of 
binding specifically to the aame colon carcinoma-associated epitope as thac 
bound by mouse monoclonal antibody 31.1. 
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20. A monoclonal antibody against the monoclonal antibody of 

21. A monoclonal antibody against the monoclonal antibody of 

22. A monoclonal antibody against the monoclonal antibody of 

23. A monoclonal antibody against the monoclonal antibody of 

24. A monoclonal antibody against the monoclonal antibody of 



25. An immunoassay aethod for detecting a colon carcinoma- 
associated antigen capable of binding to mouse monoclonal antibody 33.28 in a 
sample comprising: 

(a) contacting said saaple with an antibody according to Claim 
1 ; and 

(b) detecting said antigen by detecting the binding of the 
antibody. 

26. An immunoassay method for detecting a colon carcinoma - 
Atsoclated antigen capable of binding to mouse monoclonal antibody 31 4 1 in a 
sample, comprising: 

(a) contacting said sample with an antibody according to Claim 
1; and 

(b) detecting said antigen by detecting the binding of the 
antibody, 

27. An Imaging method for detecting a colon carcinoma associated 
antigen in a subject, comprising: 

(a) contacting the labelled antibody of Claim 7 with said 
aniaal ; and 

(b) detecting said antigen. 

2S. A aethod of killing cells carrying a colon carcinoma- 
associated antigen, comprising dali'vering to said cells an effective amount of 
an antibody according to Claim 1 and a cytotoxic effector agent. 

29. A method according to Claim 28 wherein said effector agent 
is selected from the group consisting of complement and effector cells activa 
in antibody -dependent cellular cytotoxicity. 
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30. A method of killing cells carrying a colon carcinoma- 
associated antigen, comprising delivering to said cells an antibody according 
to Claim 9. 

31. A method of killing cells carrying a colon carcinoma- 
associated antigen, comprising d.livering to said ceil, an antibody according 
to CULn 10. 

32. A method of killing ceils carrying a colon carcinoma- 
associated antigen, comprising delivering to said cells an antibody according 
to Claim 11. 

33. A method of treating a subject suspected of having a colon 
carcinoma in humans bearing an antigen which is capable of binding to mouse 
.onoclonal antibody 33.28 or 31.1. comprising administering to said subject an 
effective dose of the composition of Claim 12. 

34. A method of treating a subject suspected of having a colon 
carcinoma bearing an antigen which is capable of binding to mouse monoclonal 
antibody 33.28 or 31.1, comprising administering to said subject an effective 
dose of the composition of Claim 13. 

35. A method of treating a subject suspected of having a colon 
carcinoma bearing an antigen which is capable of binding to mouse monoclonal 
antibody 33.28 or 31.1. comprising administering to said subject an effective 
dose of the composition of Claim 14. 

36. A method for producing *n immunogenic composition useful for 
clinical immunotherapy of colon carcinoma in humans, comprising: 

<*) preparing a membrane extract of a tumor or cell line bearing 
an antigen which is capable of binding to mouse monoclonal 
antibody 33.28 or 31.1; and 
(b) isolating said antigen by affinity purification using an 
antibody according to Claim 6, 
thereby producing said composition. 

37. A vaccina for immunization against colon cancer in humans 
which comprises an effective amount of an antigen according to Claim 15 or 
active fragments thereof in aasociation with a conventional vaccine carrier. 

38. A vaccine for immunization against colon cancer in humans 
which comprises an effective amount of human colon carcinoma- associated 
antigen or active fragments thereof which is capable of binding to mouse 
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monoclonal antibody 33.28 or 31.1 f in association with a conventional vaccin- 
carrier . 

39. a aathod for Immunotherapy of colon cancer In huaans 
comprising administering Co humans in need thereof a vaccine having an 
affective amount of an antigen according to Claim 15 or active fragments 
thereof In association with a conventional vaccine carrier. 

40. A method for inmunotherapy of colon cancer In humans 
coaprising administering to human. In need thereof a vaccine having an 
affective amount of human colon carcinoma- asaoclated antigen or active 
fragments thereof which is capable of binding to mouse monoclonal antibody 
33.28 or 31.3. in association with a conventional vaccine carrier. 

41. The vaccine according to Claim 37 wherein the dosage 
effective range is about 0. 001-100 mg antigenAg body weight. 

42. The vaccine according to Claim 38 wherein the dosage 
effective range is about 0.001-100 ag antigenAg body weight. 

43. A method for diagnosing colon cancer In huaans coaprising: 
removing a histological specimen from a pacient suspected of 
having a colon carcinoma bearing an antigen according to Claim 
15; 

contacting the specimen with a monoclonal antibody capable of 
recognizing said antigen; 

staining the specimen with an iraunohistoehealcal stain; and 



(a) 



(b) 



(c) 



stain 

44 



<d) detecting the presence of the antigen -antibody complex by the 



A method for diagnosing colon cancer in huaans comprising: 
(a> reaovlng a histological spectaen from a patient suspected of 

having « colon earclnoaa bearing an antigen which is capable of 
binding to oouse monoclonal antibody 33.28 or 31.1; 
contacting the speclaen with mouse monoclonal antibody capable of 
recognizing said antigen; 

•talning the specimen with an lamunohistoehealcal stain; and 
detecting the presence of the antigen- antibody complex. 

45. The method of Claim 43 wherein the scaln is an avidln-biocin 
lamunoperoxldase stain. 

46. The method of Clala 44 wherein the stain is an -vidln-biotln 



(b) 

(c) 
(d) 
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ianunoperoxidase stain. 

47 A kit for the lmmunohistocheoical detection of colon 

carcinoma comprising: 

«) mouse monoclonal antibodies 31.1 and 33.28. and monoclonal 
antibody for carcinoeabryonlc antigen; 

b) reagents for ianunoperoxidase and secondary antibody; 

c) iaaunoperoxidase; and 

d) colorizing reagents. 
A kit for immunohistocheaical detection of colon carcinoma 



48. 



comprising: 



4 ) aousc monoclonal antibodies 31.1, 31.2, 33.23. 33.28 and 77 
and oonoclonal antibody for carclnoembryonic antigen; 

b) reagents for iaaunoperoxidase and secondary antibody; and 

c) iaaunoperoxidase; and 

d) colorizing reagents. 

49. A compartmentalized kit for the detection of an antigen 
according to Claim 15, said kit comprising: a first container adapted to 
contain an antibody to said antigen or an active component thereof, and a 
second container adapted to contain a second antibody to said antigen or an 
active coaponent thereof, said second antibody being labeled with a reporter 
molecule capable of giving a detectable signal. 

50. The kit according to Claia 49 wherein the reporter aolecule 
is a radioisotope, an enzyme, a fluorescent molecule, a cheai luminescent 
molecule or a bioiuminescent molecule. 

51. The kit according to Claim 49 wherein the reporter molecule 

la an enzyme. 

52. The kit according to Claim 49 wherein the kit further 
comprises a third container adapted to contain a substrate for the enzyme. 

53. A monoclonal antibody specific for a human colon carcinoma- 

associated protein antigen, wherein said antigen haa the following 

* 

characteristics: * 

(1) said monoclonal antibody recognizes epitopes of a protein 

component of said antigen, and not epitopes of a carbohydrate 
component of said antigen; 
(ii) said antigen is not detectable on normal human tissues; 
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(tli) said antigen is aoc electable on huaan carcino D a cells ocher than 

breast carclnoaa cells: and 
<iv) aaid antigen i« .pacifically iatrogenic in huaan.. 

54. An antibody according to Claim 53 which I, aou.e aonoclonal 
antibody 33.28 or an antibody which bind, .pacifically to the a ana colon ' 
carcinoaa-aaiociatad apitopa aa that bound by 33.28. 

55. An antibody according to Cl.ia 54 whareln aaid colon 
c.rcino..-...oci.t.d antigen i. a protain having . aolecular v.lght of -bout 
61.1 kilodaltona. 

56. An antibody according to Claia 53 which 1. aouae aonoclonal 
antibody 31.1 or an antibody which binds .pacifically to th. colon 
carcinoaa-aaaociacad apitopa a. chat bound by aouse aonoclonal antibody 31.1. 

57. An antibody according to Claia 53 wherein .aid colon 
c.rcinoaa-..,oci.ced antigen I. . protein having a aolecular weight of .bout 
72 kilodaltona. wherein ..id colon carcinoa.-.„ 0 ci.ted antigen is a 
glycoprotein, Che protein coaponent having a aolecular weight of 61. l 
kilodaltons. 

58. A pharmaceutical coapo.itlon for the laaunotherapy of brea.t 
cancer in huaan. coaprl.lng a therapeutically eff.ctiv. aaount of an antibody 
.ccording to Claia 53 in coabination with a pharaaceutlcally acceptable 
carrier. 

59. A huaan colon carclnoaa- . ..oci.ted protein antigen having the 
following characteri.tlc: 

(i) epitope, of a protein coaponent of ..id antigen are capable of 
eliciting « n antibody re.ponae in a aaaaall.n ho.t, but epitope, 
of a carbohydrate coaponent of .aid antigen are not capable of 
eliciting .aid antibody re.poiue; 
(11) ..Id antigen la not detectable on noraal huaan tiaaue.; 
(Ill) ..id antigen i. not detectable on hua.n carcinoma cell, other than 
breast carcinoaa cells; and 
(iv) .aid antigen i. .pacifically laounogenic In hua.ns. 

60. An antigen according to Claia 59 wherein .aid antigen 1. a 
protein having a aolecular weight of about 61 kilodaltons. 

61. An antigen according to Claia 59 wherein .aid antigen i. « 
protain having a molecular weight of .bout 72 kilodaltons. 
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62. An Antigen according to Claim 60 wherein said ancigen binds 
specifically to mouse monoclonal antibody 33.28 or an antibody capable of 
binding specifically to the sane colon carcinoma-as i ociated epitope as chat 
bound by mouse monoclonal antibody 33.28. 

63. An antigen according to Claim 61 wherein said antigen \tinds 
specifically to mouse monoclonal antibody 31.1 or an antibody capable of 
binding specifically to the same colon carcinoma- associated epitope as that 
bound by mouse monoclonal antibody 31.1. 

64. A monoclonal antibody against the monoclonal antibody of 

Claim 53. 

65. An immunoassay method for detecting a colon carcinoma* 
associated antigen capable of binding to Bouse monoclonal antibody 33.28 in a 
sazsple comprising: 

(a) contacting ssid sample with an antibody according to Claim 
53; and 

(b) detecting said antigen by detecting the binding of the 
antibody. 

66. An immunoassay method for detecting a colon carcinoma- 
associated antigen capable of binding to mouse monoclonal antibody 31.1 in a 
sample, comprising: 

(a) contacting said sample with an antibody according to Claim 

53; and 

(b) detecting said antigen by detecting the binding of the 
antibody, 

67. A method of killing cells carrying a colon carcinoma - 
asaoclated antigen, comprising delivering to said cells an effective amount of 
an antibody according to Claim 53 and a cytotoxic effector agent. 

68. A method of treating a subject suspected of having a breast 
carcinoma in huaans bearing an antigen which is capable of binding to mouse 
monoclonal antibody 33.28 or 31.1, comprising administering to said subject an 
effective dose of the composition of Claim 58. 

69. A vaccine for immunization against breast cancer in humans 
which comprises an effective amount of an antigen according to Claim 59 or 
active fragments thereof in association with a conventional vaccine carrier. 

70. A vaccine for immunization against breast cancer in huaans 
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vhlch comprises an effective Amount of human colon carcinoma-associated 
antigen or active fragments thereof which Is capable of binding to mouse 
monoclonal antibody 33.28 or 31. lf in association with a conventional vaccin 
carrier. 

71. A method for monotherapy of breast oncer In huaana 
comprising administering to human* in need theraof a vaccine having an 
effective amount of an antigen according to Claim S9 or active fragments 
thereof In association with a conventional vaccine carrier. 

72. A method for immunotherapy of breast cancer In humans 
comprising administering to humans in need thereof . vaccine having an 
effective amount of human colon carcinoma-associated antigen or active 
fragments thereof which is capable of binding to mouse monoclonal antibody 
33.28 or 31.3. in association with a conventional vaccine carrier. 

73. A method for diagnosing breast cancer In humans comprising: 
removing a histological specimen from . patient suspected of 
having . breast carcinoma bearing an antigen according to Claim 
59; 

contacting the specimen with a monoclonal antibody capable of 
recognizing said antigen; 
(c) staining the specimen with an Immunohlstochemical stain; and 
detecting the presence of the antigen- antibody complex by the 



(a) 



(b) 



(d) 

stain 



74. A method for diagnosing breast cancer in humans comprising: 
removing « histological specimen from a patient suspected of 
having a breast carcinoma bearing an antigen which is capable of 
binding to mouse monoclonal antibody 33.28 or 31.1; 
contacting the specimen with mouse monoclonal antibody capable of 
recognizing said antigen; 

(c) staining the specimen with an iaBunohlitochemlcal stain: and 

(d) detecting the presence of the antigen- antibody complex. 

75. A kit for the imavmohlstochemlcal detection of breast 
carcinoma comprising: 

*) mouse monoclonal antibodies 31.1 and 33.28. and monoclonal 

antibody for carcinoembryonlc antigen; 
b) reagents for lmmunoperoxidase and secondary antibody; 



(a) 



(b) 
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c) immunoper oxidase ; and 

d) colorizing reagent*. 

76. A monoclonal Antibody specific for a human colon carcinoma- 
associated protein antigen, wherein said antigen has the following 

5 characteristics: 

(i) said monoclonal antibody recognizes epitopes of a protein 

coaponent of said antigen, and not epitopes of a carbohydrate 
coaponent of said antigen; 
(11) said antigen is not detectable on normal huaan tissues; 
10 (111) said antigen is not detectable on huaan carcinoma cells other than 

ovarian carcinoma cells; and 
(iv) said antigen is specifically immunogenic in huaans. 

77 . An antibody according to Clala 76 which is souse aonoclonal 
antibody 33.28 or an antibody which binds specifically to the saae colon 

IS carcinoma -associated epitope as chat bound by 33.28. 

7S. An antibody according to Claim 77 wherein said colon 
carcinoma-associated antigen is a protein having a aolecular weight of about 
61.1 kilodaltons. 

79. An antibody according to Clala 76 which is mouse monoclonal 
20 antibody 31.1 or an antibody which binds specifically to the same colon 

carcinoma- associated epitope as that bound by mouse monoclonal antibody 31.1. 

80. An antibody according to Clala 79 wherein said colon 
carcinoma- associated antigen Is a protein having a molecular weight of about 
72 kilodaltons, wherein said colon carcinoma- associated antigen Is a 

25 glycoprotein, the protein component having a molecular weight of 61.1 

kilodaltons. 

81. A pharmaceutical composition for the immunotherapy of 
ovarian cancer in humans comprising a therapeutically effective amount of an 
antibody according to Clala 76 in combination with a pharmaceutical^ 

30 acceptable carrier. 

82. A huaan colon carcinoma-associated protein antigen having the 
following characteristics: 

(1) epitopes of a protein component of said antigen are capable of 

eliciting an antibody response in a mammalian host, but epitopes 
35 of a carbohydrate component of said antigen are not capable of 
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eliciting said antibody response; 
(11) said Antigen is not detectable on normal human tissues; 
(lii) said antigen It not detectable on human carcinoma cells other than 
ovarian carcinoaa cells; and 
(iv) tald antigen Is specifically immunogenic In humans. 

83. An antigen according to Claia 82 wherein said antigen Is a 
protein having a molecular weight of about 61 kllodaltons. 

84. An antigen according to Claim 82 wherein said antigen is a 
protein having a molecular weight of about 72 kilodaltons. 

85. An antigen according to Claim 83 wherein said antigen binds 
specifically to mouse monoclonal antibody 33.28 or an antibody capable of 
binding specifically to the same colon carcinoma-associated epitope as that 
bound by mouse monoclonal antibody 33.28. 

86. An antigen according to Claim 84 wherein said antigen binds 
specifically to mouse monoclonal antibody 31.1 or an antibody capable of 
binding specifically to the same colon carcinoma- associated epitope as that 
bound by mouse monoclonal antibody 31.1. 

87. A monoclonal antibody against the monoclonal antibody of 

Claim 76.. 

88. An immunoassay method for detecting a colon carcinoma* 
associated antigen capable of binding to mouse monoclonal antibody 33.28 in a 
sample comprising: 

(a) contacting said sample with an antibody according co Claim 
• 76; and 

(b) detecting said antigen by detecting the binding of the 
antibody. 

89. An immunoassay method for detecting a colon carcinoma- 
associated antigen capable of binding to mouse monoclonal antibody 31.1 in a 
sample, comprising: 

(a) contacting said sample with an antibody according to Claim 
76; and 

(b) detecting said antigen by detecting the binding of the 
antibody . 

90. a method of killing cells carrying a colon carcinoma - 
associated antigen, comprising delivering to said cells an effective amount of 
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an antibody according Co Clain 76 and a cytotoxic effector agent. 

91. A method of treating a subject suspected of having an 
ovarian carcinoma in humans bearing an antigen which is capable of binding to 
mouse monoclonal antibody 33.28 or 31.1, comprising administering to said 
subject an effective dose of the composition of Claim 81. 

92. A vaccine for immunization against ovarian cancer in humans 
which comprises an effective amount of an antigen according to Claim 82 or 
active fragments thereof in association with a conventional vaccine carrier. 

93. A vaccine for immunization against ovarian cancer in humans 
vhich comprises an effective amount of human colon carcinoma -associated 
antigen or active fragments thereof which is capable of binding to mouse 
monoclonal antibody 33.28 or 31.1, in association with a conventional vaccine 
carrier. 

94. A method for immunotherapy of ovarian cancer in humans 
comprising administering to humans in need thereof a vaccine having an 
effective amount of an antigen according to Claim 82 or active fragments 
thereof in association with a conventional vaccina carrier. 

95. A method for immunotherapy of ovarian cancer in humans 
comprising administering to humans in need thereof a vaccine having an 
effective amount of human colon carcinoma-associated antigen or active 
fragments thereof which is capable of binding to mouse monoclonal antibody 
33.28 or 31.3, in association with a conventional vaccine carrier. 

96. A method for diagnosing ovarian cancer in humans comprising: 

(a) removing a histological specimen from a patient suspected of 
having an ovarian carcinoma bearing an antigen according to Clain 
82; 

(b) contacting the specimen with a monoclonal antibody capable of 
recognizing said antigen; 

(c) staining the epecimen with an immunohistochemical stain; and 

(d) detecting the presence of the antigen-antibody complex by the 
stain. ( T 
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97. A mechod for diagnosing ovarian cancer in humans comprising: 

(a) r.moving a histological specl Ben from a patient suspected of 
having an ovarian carclnoa* bearing an anclgen which ia capable of 
binding to mouse monoclonal antibody 33.28 or 31.1; 

(b) contacting the speclman with mouse monoclonal antibody capable' of 
recognizing said antigen; 

(e) staining the specimen with an iasunohistochemlcal stain; and 
<d) detecting the presence of the antigen-antibody complex. 

98. A kit for the imnunehistochemical detection of ovarian 
carcinona comprising: 

a) .souse .onoclonal antibodies 31.1 end 33.28. and monoclonal 
antibody for cerclnoeabryonic antigen; 

b) reagents for iaaunoperoxidase and secondary antibody; 
e) iaaunoperoxidase ; and 

d) colorizing reagents. 

99. A chi»eric antibody specific for a human colon carcinoma- 
associated protein antigen, wherein said antigen has the following 
characteristics: 

(i) said chimeric antibody recognize, epitopes of a protein component of 
said antigen, and not apltope. of a carbohydrate coaponent of said antigen; 
(ID said antigen is not detectable on normal human tissues; 

(iii) said antigen is not detectable on human carcinoma cells other than 
colon carcinoma cells; and 

(iv) said antigen is specifically iomunogen in humans. 

100. A chimeric antibody according to claim 99 which ia a chimeric 
mouse/human antibody Chi #1. 

101. A chimeric antibody according to cl.la 100 wherein said colon 
carcinoma-associated .„cig.n Is « protein having a molecular weight of 72 
kllodalton. 

10?. A pharmaceutical composition for the Immunotherapy of colon 
cancer In humans comprl.lng a therapeutically effective .mount of an antibody 
according to Claim 99 In combination with a pharmaceutical^ acceptable 
carrier. 
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103. An antigen according to claim 101 wherein said antigen binds 
specifically to chimeric antibody Chi #1, or e chimeric antibody capable of 
binding specifically to the same eolon-carcinoma-associated epitope as that 
bound by chimeric antibody Chi #1. 
5 104, a monoclonal antibody against the chiaeric antibody intibody 

of Clain 99. 

105. An innnunoaasay method for detecting a colon carcinoma- 
asaociated antigen capable of binding to mouse/human chiaeric antibody Chi #1 
in a sample comprising: 

10 (*) contacting said saaple with an antibody according to Claim 

99; and 

(b) detecting said antigen by detecting the binding of the 
antibody. 

106. A methooVof killing cells carrying a colon carcinoaa- 

15 asaociated antigen, comprising delivering to said cells an effective amount of 

an antibody according to Claia 99 and a cytotoxic effector agent. 

107. A method of treating a subject suspected of having a colon 
carcinoma in humans bearing an antigen which is capable of binding to 
aouse/huoan chimeric antibody Chi #1, comprising Administering to said subject 

20 an effective dose of the composition of Claia 102. 

108. A vaccine for immunization against colon cancer in humans 
which comprises an effective aaount of human colon care inona* asaociated 
antigen or active fragments thereof which is capable of binding to mouse/human 
chimeric antibody Chi #1, in association with a conventional vaccine carrier. 

25 109. A method for immunotherapy of colon cancer in humans 

comprising adainis taring to humans in need thereof a vaccine having an 
effective amount of human colon carcinoma-associated antigen or active 
fragments thereof which is capable of binding to mouse/human chiaeric antibody 
Chi #1, in association with a conventional vaccine carrier. 
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110. A aethod for diagnosing colon cancer in humans comprising; 

(a) removing a histological specimen froa a patient suspected of 
having a colon carcinoma bearing an antigen according to Claim 

15; 

(b) contacting the specimen with a chimeric antibody capable of 
recognizing said antigen; 

(c) staining the specimen with an immunohistochemical stain; and 
<d) detecting the presence of the antigen-antibody complex by the 

stain. 

111. A method for diagnosing colon cancer in humans comprising: 

(a) removing a histological specimen from a patient suspected of 
having a colon carcinoma bearing an antigen which is capable of 
binding to mouse /human chimeric antibody Chi #1; 

(b) contacting the specimen with mouse/human chimeric antibody capable 
of recognizing said antigen; 

(c) staining the specimen with an immunohistochemical stain; and 

(d) detecting the presence of the antigen- antibody complex. 

112. A kit for the inaunohistochemical detection of colon 
carcinoma comprising: 

a) mouse/human chimeric antibodies Chi #1, and chimeric 
antibody for carcinoembryonic antigen; 

b) reagents for immunoperoxidase snd secondary antibody; 

c) imaunoperoxidase; and 

d) colorizing reagents. 
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inventive conoer* under PCT Rule 13.1. In order for tU inventions to be cm mined, the appropriate additional 
examination feet sum be paid. 

Group I, cUim^l-14. 20-26. 36, 43-58, 64-66, 73^81. 87-*9, 94-102, 154-105, tnd 1KM12. drawn to a monoclonal 
actibody, pharmaceutical composition, immunoassay tnd kit, method for producing an immunogenic composition useful 
for immunotherapy and « chimeric antibody. 

Croup II, claim(i) 15-19, 59-63, 82-86 tnd 103, driwn to i human colon cjrcinoma-associauad protein antigen. 
Group 111, claim 27. drawn to an imaging method. 

Group IV, cUimi 2S-35, 67-68, 9M1, and 106-107, drawn to a method for killing cell, end a method for treating by 
administering an effective amount of an antibody. 

Group V, claims 37-38. 4M2. 69-70, and 92-93, drawn to a vaccine comprising a human colon carcinoma associated 
protein antigen. 

Group VI, claims 39-10, 71-72, 94-95, 10M09, drawn to a method of immunotherapy by administering a vaocine 
comprising a human oolon carcinoma associated protein antigen. 

The inventions listed as Group* t-VI do not relate to a tingle inventive concept under PCT Rule 13.1 because, under 
PCT Rule 13.2, they lack the same or corresponding special technical feature* for the following reasons: Group I 
comprise* an antibody, pharmaceutical composition, immunoassay (method of use), method of producing an 
immunogenic composition useful for mmunothcrmpy (method of snaking) and a chimeric antibody. This group 
comprises a product and 2 methods to comply with the rules under PCT and does require the use of any of the other 
groups listed. Additionally, applicant disclose* on page 4, lines 16-21) thai "the work of the present inventors leading 
to the present invention if briefly described in an abstract by Tsaag « a!,. 'Monoclonal Antibodies to Human Colon 
Carcinoma Associated Antigens/ lntl Symp. Biotech, tn Clin. Mod . Rome, Italy, April 13-15. 1987. This reference 
w*. made available to the public less than one year before the Okg of the ultimate parent application (U. S. Serial No 
07/176^37) for the present application. Application SN 07/176.337 was fled 31 March 19M and the instant PCT 
application has priority back to 12 September 1994, therefore, the special technical feature of the instant application is 
already known in the art and the further payment of additional foes for searching the additional inventions is considered 
to be proper. Group II is drawn to an antigen which is broadly csatmed as no sequence information is available 
allowing for a multitude of epitopes to be available far producing antibodies other than those of Group I. Group III » 
drawn to an imaging method which uses a broadly claimed antibody of claim 1 which is additionally radioUbcUcd. thus 
could include an antibody to any epitope of the colon carcinoma-associated protein antigen. Group IV is drawn in a 
method of killing cells and a method of treating using an effective amount of an antibody. This method fails lo 
specifically requireahesjscofa single monoclonal antibody and could be satisfied with an antibody meeting the breadth of 
claim 1 . Group V is drawn to a vaccine comprising a human colon carcinoma associated protein antigen as broadly 
describes in claim 15 sod is not limited to a tpecific sequence. Group VI is drmwn to a method of immunotherapy by 
administering t vaocine comprising a human colon carcinoma associated protein antigen as broadly defined in claim 15 
The method of treating does not require a specific antigen as defined by an amino acid sequence. Therefore, Groups I- 
VI are ^dependent groups and do not require any other the other groups. 
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